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Reducing Regional Disparities in China: An Evaluation of Alternative Policies 
 
Abstract 
Regional disparities in output per capita and income in China are large and persistent.  
They have been the subject of considerable concern to policy-makers at the highest level 
for decades, yet little is known about the effectiveness of various alternative policies 
which may be used to combat them.  In this paper we address this issue by analysing the 
effectiveness of a range of policies by both regional and central governments.  We use a 
small model with various features of the Chinese economy: two regions (the interior and 
the coast), two industries (agriculture and manufacturing), inter-regional capital mobility,  
internal migration subject to the hukou system of household registration and some 
features of the Chinese tax and expenditure system.  The model is calibrated to Chinese  
data and simulated to analyse the effects of a number of policies on a range of variables 
but focussing on per capita output disparities and welfare.  We find that a policy reducing 
internal migration costs is effective in reducing the per capita output gap but does so at a 
substantial cost to the coast. Policies which improve agricultural productivity in the 
interior region are most likely to both reduce the gap and make both regions better off.  
Changes in government consumption expenditure, central government fiscal 
redistributions and tax cuts, on the other hand, are less effective and have their long-run 
effectiveness reduced by migration.  
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1. Introduction 
The phenomenal growth of China’s economy over the past three decades or so is 
well known.  Less well known, perhaps, are the significant differences in the spatial 
distribution of growth which have occurred in a number of dimensions.  Two of the most 
important arise from the urban-rural distinction and the regional disaggregation of the 
country.  In this paper we focus on the regional dimension with the regions based on 
aggregations of the provinces.  This does not reflect our judgement that urban-rural 
disparities are less important but that differences between regions are also substantial,  
interesting and a traditional policy focus.  
The regional differences are substantial by international standards.  At the 
provincial level, the post-1978 average annual growth rate has varied from a low of 8.4% 
for Qinghai province in the north-west of China to rates over 13% for the south coastal 
provinces of Zhejiang, Jiangsu, Fujian and Guangdong. Of greater concern are the 
resulting differences in levels: in 2007 Qinghai had a per capita GDP of 14,257 yuan 
compared to that of Zhejiang of 37,411, Jiangsu of 33,928, Fujian of 25,908 and 
Guangdong of 33,151.
1  
The policy-importance of regional disparities is also beyond dispute.  Thus, for 
example, one of the key issues discussed during the recent 17th Chinese Communist 
Party National Congress was the gap between rich and poor regions which was seen as a  
major potential source of political instability.  Moreover, the central government has 
promulgated a number of special policies to address regional income gaps; examples are 
the Great Western Experiment (announced in 1999 during the Ninth Five-Year Plan), the 
                                                 
1 Data for per capita GDP are from State Statistical Bureau, China Statistical Year Book 2008. For a more 
extensive recent discussion of regional disparities in China, see Groenewold, Chen and Lee (2008). 5   
Resurgence of North-Eastern Old Industry Base and the Stimulation of the Central 
Region (both during the Tenth Five-Year Plan).  In addition, in the Eleventh Five-Year 
Plan there has been a major push to redress the growing regional disparities.
2   
Regional disparities have also been of interest to researchers and  there has been 
considerable empirical research on the nature and causes of differences in regional output 
and growth.  Little of the empirical literature has, however, focussed specifically on 
possible policy responses; instead, policy implications of the results have typically been 
drawn out in an incidental way, if at all.  Our paper aims to contribute to the filling of this 
gap by assessing the efficacy of a range of policy actions which might be used to reduce 
inter-regional disparities.  We do this within a small theoretical general equilibrium 
model which captures some important features of the Chinese economy.  We distinguish 
only two regions, we allow inter-regional migration but with a  cost to reflect the Chinese 
household registration or hukou system and we capture some of the features of the 
Chinese taxation and expenditure system.  We solve the model in linearised., numerical 
form, calibrating the linearised model using recent data for China.  
While the theoretical analysis of Chinese regional issues is rather limited there are 
related papers.  Our approach is most closely related to three recent papers, one by Hu 
(2002), one by Hertel and Zhai (2006) and the third by Whalley and Zhang (2007).  Like 
our model, Hu also distinguishes two regions but, in contrast to our approach, Hu uses the 
urban-rural distinction to define the regions.  Hu’s model also incorporates the hukou 
restrictions but in an ad hoc way in contrast to our cost-based approach.  Finally, our 
models differ in many details – Hu’s model includes agglomeration and international 
                                                 
2 For a more extensive discussion of post-war Chinese regional Policy and of the regional implications of 
the various Five-Year Plans, see Groenewold, Chen and Lee (2008). 6   
trade as a main part of the explanation whereas we include a number of tax-expenditure 
features necessary for the analysis of our policy shocks.   
The model by Whalley and Zhang (2007) is arguably simpler than ours.  In its 
basic form, they have two regions and two equations per region – a production function 
and an employment condition in which the real wage is set equal to the marginal product 
of labour.  Their analysis of the effect of removing hukou then proceeds by calibrating the 
parameters of these two equations using actual data for output and the wage and solving 
the model numerically using these parameter values but for a wage equal across regions 
to reflect the effects of the free migration which is assumed to follow the removal of the 
hukou restrictions.  While their basic model has similarities to ours, it omits several of the 
features which we have and, like Hu, they do not incorporate the policy variables 
essential for our analysis. 
Finally, the paper by Hertel and Zhai (2006) also analyses the effects on income 
disparities of a change in the hukou regime.  Like the Hu’s paper and unlike ours, it 
focuses on the urban-rural distinction.  Unlike the two previous papers discussed as well 
as ours, it is a large CGE model as well as being dynamic.   It is therefore less transparent 
than our model and, besides, does not distinguish between central and regional 
governments so that it would be quite unsuitable for the analysis of regional government 
responses to inter-regional disparities. 
We investigate the effects on disparities and welfare of seven policy measures: an 
increase in regional government consumption expenditure, an increase in regional 
government spending on infrastructure, a cut in the regional tax rate,  an improvement in 
agricultural technology, an easing of the hukou restrictions, a rise in central government 7   
expenditure in the poor region and a fiscal transfer by the central government from the 
rich to the poor region. 
We derive many interesting conclusions.  We find that policies which rely on 
increasing government consumption in the interior region (whether by the regional or 
central governments) have a perverse effect – they actually increase the per capita output 
gap between the two regions.  Some policies have conflicting effects on output and 
welfare.  Thus a tax cut in the interior region reduces the disparity in per capita output 
between the two regions but has the opposite effect on welfare. We find that boosting the 
productive capacity of the interior region (either by infrastructure investment or 
improving TFP) is the most effective policy in reducing the output gap as well as 
improving welfare in both regions.  Finally, a relaxation of the hukou restrictions reduces 
the gap between the regions in both dimensions of per capita output and welfare but does 
so at the cost of reducing both welfare and per capita output in the coast.  It is likely 
therefore to be resisted by the governments of the coastal provinces.  
The remainder of the paper is structured as follows.  We develop the model in 
section 2 and explain the simulations to be undertaken in section 3.  The results of these 
simulations are reported and discussed in section 4.   Conclusions are drawn in section 5. 
 
2. The Model 
To keep the regional structure of the model as simple as possible, we assume that 
there are two regions conventionally called the coastal and interior (or inland) regions. 
This two-region distinction has been widely used both in policy discussion and research;  
is the basis of much popular discussion of regional inequality in China and was the 8   
standard classification used by the Chinese central government until the sixth Five-Year 
Plan (1981–85) after which the interior region was further disaggregated into central and 
western regions.  Despite the official extension to three regions after 1985, the two-region 
scheme has continued to be widely used in empirical work on China; recent papers using 
this classification are Fleisher and Chen (1997), Demurger (2001), Hu (2002) and 
Whalley and Zhang (2007). The definition of each region can be found in Appendix 2.   
The coastal region is relatively wealthy compared to the interior. Moreover, 
primary industry which has been central to the Chinese economy is still a major source of  
employment in the inland provinces while its importance has been supplanted by 
secondary and tertiary industries in the coast
3. We capture this structure starkly by 
assuming a poor interior region (denoted by I) which produces primary goods (which we 
call agricultural goods and denote by A) and a wealthy coastal region (denoted by C) 
which produces non-primary goods (which we call manufacturing goods and denote by 
M).    
Each region has households, firms and regional governments.  There is also a 
central government.  Households supply labour and capital to firms which produce output.  
Households receive wage, capital income and profits which they use to purchase some of 
each region’s output; in addition they receive a government-provided consumption good 
which is private in the rival sense.  Capital is inter-regionally mobile in both the short and 
long run. Labour can only migrate between regions in the long run although there are 
migration restrictions.   
We distinguish between central and regional governments.  Both levels of 
                                                 
3 On average over the period 2004 to 2007, primary industry accounted for 51% of employment in the 
interior region while it accounted for only 35% in the coastal provinces. The differences in output, 
however, are less pronounced with corresponding shares of 16% and 8%.  9   
government provide households with a consumption good which is homogeneous from 
the households’ perspective.  The regional governments are also assumed to provide 
infrastructure which is an input into the production process.
4   
On the taxation side, a perusal of recent literature on the Chinese public finance 
suggests that the main tax which is also the fastest growing is the value-added tax (VAT), 
the proceeds of which are shared between the central and sub-national governments.
5  
There are also significant taxes which are raised at the sub-national level and which are 
not shared with the central government.  We focus on two of the larger ones – the 
business tax and the agricultural tax.
6  Zhang (2006) reports an effective agricultural tax 
rate in the inland being 1.72 yuan per 100 yuan of value of output while the 
corresponding figure for the coast was 1.06; on the other hand, business tax revenue per 
capita was about one third higher in the coast than the interior (50% higher if we include 
enterprise revenue) but agricultural tax revenue was about one third lower in the coast.  
Thus, to keep the tax structure representative but as simple as possible and to 
allow us to investigate a range of fiscal shocks, we  assume three taxes in the model: (i) 
the VAT, the rates for which (possibly regionally-differentiated) are set by the central 
government and is shared between the central government and the regions; (ii) a business 
tax levied by the coastal government  on the value of manufacturing output; and (iii) an 
                                                 
4 The notion of “infrastructure” may be quite broad here and may include not only the usual transport and 
communication infrastructure but also such things as expenditure on education and perhaps health which 
improve the quality of labour in the production process. 
5 See, e.g., Jin and Zou (2005), Shen, Jin and Zou (2006),  Zhang and Zou (1998) and Zhang (2006). Note 
that the VAT was not introduced until the reform of the tax-sharing arrangements in 1994.   
6 It should be noted that the tax on agriculture was abolished in 2006.  We nevertheless include it in our 
model since for much of the postwar period it has been an important source of revenue for the interior 
provincial governments.  But it would be possible to replace it with an alternative that falls more heavily on 
the interior provinces and is an important source of revenue for them.   10   
agricultural tax levied on the value of agricultural output by the interior government.
7   
We assume that households own both the labour and the capital.   Each household  
supplies one unit of labour to firms in their own region   They allocate capital to the 
region in which the capital rental rate is the highest.  They migrate to the region which 
provides the higher utility subject to hukou costs.  Manufacturing firms choose 
employment, capital and output to maximise profits, taking the real wage and the capital 
rental rate as  parameters and, in the interior, agricultural firms also choose capital to 
maximise profits and employ all labour and pay a wage equal to the average product of 
labour (net of capital costs).  Governments are assumed to behave exogenously (other 
than satisfying their budget constraints).  
We consider the behaviour of households, firms and governments in turn.
8  
2.1 Households 
We assume a representative household in each region with a Cobb-Douglas utility 
function which is homogeneous of degree 1:    
(1) 
Ai Mi i
ii A i M ii VC C G H
γ γδ β = ,   i = I, C 
where Vi is the utility of the representative household, CAi is real private consumption of 
agricultural output per household, CMi is real private consumption of  the manufactured 
good per household, GHi is real government-provided consumption per household in 
region i. βi , γji and δi are constants with  0 i β > ,  0 < γji < 1, 0 < δi < 1 , γAi + γMi + δi = 1,  
for j = A, M, and i = I, C. 
The central government collects a VAT at rate TV.
9  In our model, the VAT is 
                                                 
7 The main individual taxes omitted according to the data in Zhang (2006)  are the personal income tax and 
the revenue received from enterprises.  As we argued, we might think of the enterprise revenue as a 
business tax captured by our manufacturing tax and the income tax as a VAT since they are equivalent in 
our model. 
8 A list of variables is given in Appendix 1 at the end of the paper. 11   
equivalent to a tax on final consumption and to an income tax.  We model income as net 
of the VAT and account for the tax when we define income below.  We measure income 
in terms of M so that the constraints can be written as: 
  P.CAi + CMi = Ji     i   =   I , C 
where P is the price of the agricultural good in terms of the manufactured good, and  Ji is 
real household income (net of VAT) in region i.   Utility maximisation subject to the 






















,  i = I, C. 
Households own a unit of labour each, they own the capital in the economy as a 
whole in equal shares and they own the firms in their region in equal shares.  They 
therefore receive wage income and profit distributions from firms in the region, and 
capital income from firms in both regions.
10  We have the following relationship between 
income, the sources of income (wages, capital rental income and profits) and the VAT 
rate: 
(3a) (1+Tv)JI = P(ΠHI + WI) + (PRAKA + RMKM)/N ,     
(3b)   (1+Tv)JC = ΠHC + WC + (PRAKA + RMKM)/N  
where ΠHi is real profit distribution per household, region i, Wi is the real wage, region i,  
Rj  is the capital rental rate, sector j, Kj is the capital stock, sector j and N is population.  
As indicated earlier, inter-regional migration is possible in the long run but 
                                                                                                                                                 
9 We assume that the VAT rate is the same in both regions, an assumption which could easily be relaxed. 
10 Note that we could also assume that firms are owned by all households rather than just the households in 
the region in which the firm is located but this would add another avenue of influence between the regions 
which would confound the effects of labour and capital migration which we want to focus on. 12   
subject to migration restrictions.
11  Moreover, we assume that migration occurs only from 
the poor to the rich region; see Woodland and Yashida (2006) for an approach similar to 
ours but applied to immigration from poor to rich countries.  
In the models with free migration it is customary to assume that migration 
occurs until utility is equalised across regions.
 12   But under the hukou system, people 
will be worse off in the interior since they will have to incur costs to obtain hukou for the 

















where Ni/Ai is the population density, with Ni being population and Ai being area in 
region i, and  μ can be thought of as the hukou parameter – the larger is μ the greater will 
be the difference in utilities across the two regions (since the coastal population density 
exceeds that in the interior).
 13   The intuition is that the higher the population density the 
more resistant will the coastal region be to further migration from the interior provinces.   
We experiment with the alternative of wage equalisation across regions in our robustness 
tests reported in Appendix 3.  
The “migration condition” for the capital market is that the capital rental rates 
are equal across sectors:  
 (5)  RA = RM 
2.2 Firms 
We assume that there are a given number of firms in each region, denoted Fj 
                                                 
11 See Cheng and Selden (1994) for a general description and history of the hukou system. There have been 
various analyses of the effects of the hukou system; see Whalley and Zhang (2007), Hertel and Zhai (2006), 
Liu (2005) and Poncet (2006). 
12 See, e.g. Boadway and Flatters (1982). 
13 We will assume that household size is fixed and equal to 1 so that Ni  will be used to denote both 
population and the number of households in region i.   13   
(j=A,M).  Firms use four factors: labour, capital, land and infrastructure. Production 
technology is constant-returns-to-scale Cobb-Douglas:  
  ( )
) (1 () / ( / ) ( ) ,
jL jL jM jG jK jG
jj j j j j j j YB L A N D L F K F G R F
α αα α α α −− − =  j = A, M 
0, , , ( 1 ) 1 jL jK jG jL jK jG α αα α α α <− − − <  
where Bj is the total factor productivity (TFP), Lj is the total labour and GRFj is regional 
government expenditure on infrastructure, all in sector j. We can simplify and write:  
) (1 ()
jL jK jG
jj j DB L A N D
ααα −− − =  
so that the production function becomes: 
(6)  () () / ( / )
jL jG jK
jj j j j j j YD G R F L F K F
α αα = ,  
 0, , , ( 1 ) 1 , , jL jK jG jL jK jG j AM α αα α α α <− − − < =  
Consider now firms’ behaviour.  Profits are defined as: 
(7)  ΠFj = (1-Tj)Yj – Wj(Lj/Fj) – Rj(Kj/Fj)        j = A, M 
where TA is the tax on agricultural output levied by the government of the interior region 
and TM is the tax levied by the coastal region’s government on manufacturing output.  We 
assume that each firm takes the wage, the capital rental rate, the tax rate and the quantity 
of infrastructure as given and chooses the level of employment and capital.  Following a 
long tradition in the economic development literature ( see, e.g., Lewis, 1954 and Rey, 
1998), we make different behavioural assumptions for the two sectors – manufacturing 
firms are assumed to choose employment and capital to maximise profits but in the inland 
region firm choose only capital to maximise profits and all workers are assumed to find 
employment in agriculture with farm output (after capital costs) being shared equally 
among all workers. In agriculture, therefore, the wage is equal to the average product net 14   
of capital costs. 
The profit-maximising condition for manufacturing firms implies: 
(8a)         () ( )
1 (1- ) / / ( )
ML MK MG
M MK M M M M M M M TD L FK F G R F R
αα α α
− =  
(8b)   ()
1 (1- ) ( ) / ( / )
ML MG MK
M M L M M MM MM M TD G R F L F K F W
α α α α
− =  
In agriculture capital is paid its marginal product but labour is paid its average product: 
(8c)         () ( )
1 (1- ) / / ( )
AL AK AG
AA K AA A A A A A TD L FK F G R F R
ααα α
− =   
(8d)     [(1 ) ( / )]/( / ) AA A A A A A A TY RK F L F W −− =  
On the labour supply side, each household in each region is assumed to provide 
one unit of labour inelastically to the firms in its own region so that labour force, labour 
supply, employment and the number of households are all equal.   
2.3 Governments 
There are three sources of government revenue.  The central government levies a 
VAT at possibly different rates in the two regions and shares the revenue with the 
regional governments in which the revenue is raised.  In addition, the coastal government 
imposes a business tax on manufacturing and the inland government an agricultural tax 
on farm output.  Each government (central, coastal and interior) receives tax revenue in 
the form of output and costlessly transforms this output into a homogeneous government 
good.  The central government provides this to households as a consumption good in both 
regions, in per capita amounts which are equal within each region but may differ across 
regions.  Each regional government provides some output to households as a 
consumption good within its own region as well as providing some to firms as 
infrastructure.  15   
There are no financial assets in the model so that neither households, nor firms 
nor governments can lend or borrow.  Governments therefore must balance their budgets.  
The central government raises VAT of NITVJI in region I and NCTVJC in region C of 
which it retains a proportion θ which is transformed costlessly into the government 
consumption good.
14  We choose units of the two goods so that one unit of each good can 
be transformed into one unit of the government consumption good.  In that case they can 
be added together and set equal to the amounts of the government consumption goods 
supplied: NIGCI  in region I and NCGCC in region C where GCi is the amount of the 
government good supplied by the central government per household in region i.  The 
central government’s budget constraint can then be written as: 
(9)   NIGCI + NCGCC = θTV (NIJI+ NCJC)     
The regional governments receive a share (1-θ) of the VAT revenue raised in their 
region.  In addition, the interior government raises a tax at the rate TA on the value of 
agricultural output producing revenue of FATAYA. and the coastal government taxes 
manufacturing with revenue of FMTMYM .  Each regional government transforms this 
revenue costlessly into the homogeneous government good which it provides to all 
households in the region in equal amounts, GRHi, and into the infrastructure which it 
provides to firms in the region, GRFj.    The  regional government constraints are: 
(10a)   NIGRHI + GRFA = FATAYA+(1-θ)TVNIJI , and  
(10b)   NCGRHC + GRFM = FMTMYM+(1-θ)TVNCJC 
2.4 Closure 
There remains a number of definitions and market-clearing conditions which 
close the model.  First, the relationship between GHi and its components is given by:   
                                                 
14 Again, we assume that the proportion θ is the same in each region but this could easily be generalised. 16   
(11)  GHi = GRHi + GCi,    i = I, C 
The labour market in each region clears so that, in each region, employment, population 
and the number of households are the same: 
(12a)   LA = NI 
(12b)  LM = NC 
The wage in manufacturing is the same as the wage in the coastal region and the 
agricultural wage is the same as the wage in the interior region: 
(13a)   WI = WA  
(13b)  WC = WM 
There is a given national population, N: 
(14)  NI + NC = N 
There is a given national capital stock, K: 
(15)        KA + KM = K 
Firms are assumed to distribute all their profits to households in their own region in equal 
per capita amounts:  
(16a)  FAΠFA = NIΠHI,    
(16b)  FMΠFM = NCΠHC  
Goods markets are assumed to clear in each region: 
(17a)  FAYA = NICAI + NCCAC + TAFAYA+TVJINI/P,    
(17b)  FMYM = NICMI + NCCMC + TMFMYM + TVJCNC 
Given that there are no financial assets in the model, there must be balanced trade: 
(18)  NCPCAC = NICMI. 
To summarise, the model consists of the 34 equations, (1) to (18) in 46 17   
variables: Vi, Cji, GHi, P, Ji, ΠHi, Wi, Fj, Dj, Yj, Lj, Kj, Rj, Ni, ΠFj, TV, Tj, Wj, GRHi, GRFj, 
GCi, θ, N, K, μ of which 14 are exogenous: Fj, Dj, Tj, one of (GRHI, GRFA), one of 
(GRHC, GRFM), one of (GCI, GCC), θ, TV, N, K and μ. Hence there are 32 endogenous 
variables: Vi, Cji, GHi, P, Ji, ΠHi, Wi, Yj, Lj, Kj, Rj, Ni, ΠFj, Wj, one of (GRHI, GRFA), one 
of (GRHC, GRFM) and one of (GCI, GCC).
15 Two equations are redundant since (3), (7), 
(12), (13),  (16), (18) and the household budget constraint can be used to derive (17) so 
that there are 32 endogenous variables and independent equations. 
2.5 Short-run and long-run versions of the model 
In the simulations to be reported below we distinguish between short-run and 
long-run versions of the model.  The distinction is very simple: we define the short run as 
the stretch of time before inter-regional migration begins to respond to the changes in VI 
and VC.  In terms of the model, this simply involves suspending equations (4) and (14) 
and making NI and NC  exogenous in the simulation. The long run is used to refer to the 
simulation results using the model as set out above. 
We linearised the model in proportional changes using log-differentiation and 
then calibrated it using data for China for the period 2000 to 2006.  The linearised model 
and the details of the calibration are given in Appendix 2. 
 
3. The simulations 
W assume that the (poor) interior and central governments are both interested in 
reducing disparities between the two regions and consider possible policies by each.  
                                                 
15 Note that which of (GRHI, GRFA), for example, is chosen to be exogenous may affect the simulation 
results.  In some cases the choice will be determined by the simulation; where this is not so, we choose 
GRFA, GRFM and GCC to be the exogenous variable.  In Appendix 3 we report experiments with 
alternatives, including maximising regional governments.  18   
Policy actions by the interior government are: 
(i)  An increase in interior government-provided consumption. 
(ii)  An increase in public expenditure on infrastructure by the interior government. 
(iii) A cut in the tax on agricultural output. 
(iv) Measures which increase productivity in the agriculture sector, such as releasing 
more land for agriculture or improving agricultural TFP.
16 
Policies which the central government might undertake to reduce disparities are: 
(v)  A cut in hukou cost, making migration from the interior to the coast cheaper.
17   
(vi) An increase in expenditure in the interior region by the central government. 
(vii) A fiscal transfer from the coastal to the interior region by the central 
government’s adjusting the tax-sharing arrangements. 
To simulate these policies, we set each of  grhI, grfA, tA, dA, μ* and gcI  equal to 1 
in turn for policies 1 to 6 respectively where the lower case symbols are the log 
differentials of their upper case counterparts and μ* is the proportional change in μ.  For 
policy 7, we assume a reduction in θI and a matching increase in θC.   
 
4. Simulation results 
We limit our discussion in two ways.  First, we focus just a few key variables: 
regional output, per capita output and utility, as well as inter-regional migration and 
capital movements, with the full results being reported in Appendix 4.  Second, we 
                                                 
16 It might be argued that there is little additional land available for release to agriculture in China.  
However, the shock here may also be thought of as the implementation of policy which halts or slows down 
the alienation of farm land for non-agricultural purposes. 
17 We note that originally the hukou  system was instituted and administered by the central government but 
that since reforms began in the late 1970s it has increasingly been the wealthier coastal provinces which 
have maintained the force of the hukou restrictions  Coastal provinces are, therefore, hardly likely to allow 
relaxation of the migration restrictions and it must be assumed that only the central government is likely to 
implement such reform. 19   
present a detailed discussion only of the “base case”, i.e., the results using the original 
parameter values and closure assumptions.  Simulations using alternatives to these are  
briefly discussed in Appendix 3 with detailed tables of results appearing in Appendix 4.   
A summary of the results of the seven simulations is presented in Table 1. We 
focus on whether policies have been successful in reducing the disparity between coastal 
and interior per capita output and also ask whether residents of each region are better-off.  
[Table 1 near here] 
4.1 Policy 1: An increase in interior government consumption expenditure   
Table 1 shows that policy 1 is ineffective in reducing the per capita output gap 
both in the short run and long run. In fact, in both the short and long runs, policy actually 
reduces output and per capita output in the interior region while leaving coastal output 
slightly higher in both the short and long run with the result that the gap between the two 
regions worsens.   Welfare in both regions is also reduced in both short and long runs 
with the welfare loss in the coastal region being slightly greater than that in the interior so 
that, strictly-speaking, the welfare gap is narrowed slightly. 
The mechanism underlying these counter-productive results is that the increase in 
government consumption expenditure requires a decrease in government infrastructure 
expenditure to balance the interior government’s budget. This reduces agricultural 
productivity, output and output per capita, both of which are reinforced by capital 
movement from the interior to the coast driven by the fall in the marginal product of 
capital in the interior.  The result is a fall in consumption of the agricultural good in both 
regions (this happens in the coastal region through a relative price change) and a 
consequent fall in welfare in both regions.  The welfare fall in the interior is smaller, 20   
however, because of the offsetting effect of the increase in government-provided 
consumption good.  This welfare effect induces a small internal migration flow from the 
coast to the interior which exacerbates the effect on per capita output in the long run. 
All in all, then, in both short and long runs, not only does the per capita output 
disparity between the two regions increase, but residents in both regions are worse-off. 
4.2 Policy 2:  An increase in infrastructure provision in the interior region 
By contrast, Table 1 shows that policy 2 is effective in improving output and 
output per capita in the interior region, while reducing both in the coast.  The disparities 
between them is therefore reduced.  Welfare increases in both regions in both short and 
long runs, although more in the coast so that the welfare gap widens.  The mechanism is 
essentially the opposite of that for policy 1.  
4.3 Policy 3: A cut in the agricultural tax 
Table 1 shows that policy 3 increases output in the interior region in the short run 
since the reduction in the agricultural tax improves the marginal product of capital in the 
interior region and so induces capital movement from the coastal to the interior.  The 
reduction in government consumption expenditure needed to balance its budget leaves 
more agricultural output available for private consumption which results in a small 
relative price change in favour of manufactured goods.  On balance, this makes interior 
households worse-off and coastal households better-off.  In the long run, the utility 
differential induces migration to the coast from the interior, which reverse the short-run 
effects of capital movement on output so that both population and output in the coastal 
region increase and the output gap between the two regions increases although, given 
decreasing marginal product of labour, the gap in output per capita moves in the opposite 21   
direction.    
Thus, on balance, even though  the interior government is successful in increasing 
output per capita relative to that in the coastal region, its citizens are actually worse-off. 
4.4 Policy 4: An improvement in agricultural productivity 
From Table 1 we also see that policy 4 is clearly effective in reducing the gap in 
regional output per capita both in the short run and long run since it greatly increases the 
output in the interior region while decreasing manufacturing output.  This reflects both 
the direct effect of the  increase in productivity on output and the capital movement from 
the coastal to the interior region induced by the increase in the marginal product of 
capital in the interior. The immediate effects of the increase in agricultural output is to 
increase consumption of the agricultural good in both regions.  Moreover, the interior 
government’s tax base increases, thus allowing it to provide more consumption goods to 
its citizens.  The overall effect of this is to improve welfare in both regions although by 
more in the interior, providing an incentive for internal migration from the coast to the 
interior which offsets the initial beneficial effects on output per capita and welfare, but 
only slightly.  
In summary, the policy reduces the disparity between the two regions’ per capita 
output and welfare increases in both regions but by more in the interior so that the 
welfare effects in this case are consistent with the per capita output effects.    
4.5 Policy 5: A relaxation of hukou restrictions 
  Table 1 shows that policy 5 has no effect in the short run which is not surprising 
since it operates initially through the internal migration channel which is closed in the 
short run.  However, over time the reduction of hukou cost induces substantial migration 22   
over time from the interior to the coastal region. The reduction of population in the 
interior region  reduces output in this region both directly and via the capital movement 
from the interior to the coast induced by the fall in the marginal product of capital in the 
interior.  Given decreasing marginal productivity of labour, output per capita increases in 
the onterior. On the other hand, the migration of population to the coast increases output 
but reduces output per capita in this region.  Therefore, policy 5 unambiguously narrows 
inter-regional disparities in output per capita.   
The outflow of migration is also helpful for improving utility in the interior region 
in the long run since the fall in population in the interior region increases the profits per 
household and the government-provided consumption good in the interior region also 
rises (both because of the rise in per capita tax base and an increase in the tax revenue 
from the VAT).  On the contrary, the inflow of migration into the coastal regions is 
harmful for welfare in this region.   
The papers by Hertel and Zhai (2006) and Whalley and Zhang (2007) also address 
the issue of the effects on disparities of a relaxation of the migration restrictions.  They 
both find, as we do, that the relaxation results in a narrowing of the rural-urban gap (in 
the case of Hertel and Zhai) and the inter-regional gap (in the case of Whalley and 
Zhang), this despite very different models – Hertel and Zhai use a large CGE model and 
Whalley and Zhang, in their simplest version, have a two-equation model for each of two 
regions.   
In summary, therefore, policy 5 is effective in reducing gaps between the two 
regions in output per capita and utility.  Note, though, that the coastal region becomes 
worse-off, providing strong incentives for the provinces in this region to maintain the 23   
status quo.   
4.6 Policy 6: Increasing the central government’s expenditure in the interior region 
Table 1 shows that policy 6 is a shift of central government consumption from the 
coast to the interior and has short-run effects only on welfare, increasing interior welfare 
and reducing welfare in the coast.  Thus, policy 6 reduces the welfare gap between 
regions in the short run but does nothing to change the per capita output gap. 
Over time, as inter-regional migration is permitted, people move from the coastal 
to the interior region in response to the welfare gap.  This improves the marginal product 
of capital in the interior, thus inducing capital movement from the coast which reinfoirces 
the output expansion in the interior region.  This means that output in the interior region 
increases while that in the coastal region decreases but, since the absolute magnitude of 
population changes are larger than those of output changes, output per capita in the 
interior region decrease and that in the coastal increases. Thus policy 6 enlarges, rather 
than narrows regional per capita output disparities across regions in the long run.  The 
internal migration response also significantly reduces the short-run welfare effects so that, 
while the central government reallocation of output from one region to the other has 
substantial short-run welfare effects, these are largely reversed as a result of the migration 
and capital flows which occur in response to them.   
 4.7 Policy 7: A fiscal transfer from the coastal to the interior region 
Recall that this policy involves a change in the VAT-sharing arrangements in 
favour of the interior but with the overall VAT rate unchanged and so redistributes 
resources from the coast to the interior via regional government budgets.  Table 1 shows 
that, in the short run, policy 7 has effects only on regional governments’ expenditure on 24   
the consumption good which, in turn, affects welfare in each region. There is an increase 
in utility in the recipient region (the interior) and a welfare decrease  in the donor region 
(the coast), so reducing inter-regional disparities in welfare in the short run but having no 
effect on the per capita output gap.   
Over time, the migration from the coastal to the interior region induced by the 
change in the welfare gap increases the interior labour force and employment and reduces 
them in the coastal region. The migration from the coast to the interior also induces 
capital movement in the same direction since the inflow of employment into the interior 
region improves the marginal product of capital in this region. As a result, agricultural 
output increases while manufacturing output falls but output per capita moves in the 




This paper began from the observation that regional disparities are large and 
persistent and that an important policy objective for some time has been to narrow them.  
Nevertheless, little analysis of the effectiveness of alternative policy instruments has been 
carried out.   
This paper has made a contribution to filling this gap by developing a small 
theoretical model which captures some of the salient features of the Chinese economy.  It 
has two regions, one a poor inland region dependent on agriculture and the other a more 
prosperous coastal region producing manufactured goods.  There is migration between 
the two regions but only in a restricted way and unrestricted capital mobility.  Finally, we 25   
capture some of the rudiments of the tax-expenditure characteristics of the Chinese 
economy.   
The model was solved in linear numerical form with the numerical values of the 
parameters being based on recent Chinese data.  We simulated the effects of a variety of 
policies which may be thought to reduce the gap between the coast and the interior 
including tax cuts and expenditure increases by both the central and interior governments 
and policies to boost agricultural productivity as well as a relaxation of migration 
restrictions.   
We found that several of the policies have the opposite effect to that intended 
once the reality of the government budget constraint and other model restrictions are 
taken into account.  Moreover, improving the per capita output gap did not necessarily 
move the welfare gap in the same direction so that it was possible that the policy 
objective in terms of reducing output disparities is achieved but people in the poor region 
are actually worse-off.  It was found that policies which improve agricultural productivity 
either by increases in TFP or by investing in agricultural infrastructure have the strongest 
effect on output and per capita output.  Finally, a reduction in the hukou restrictions has 
the expected effect on the per capita output gap as well as reducing the welfare gap but 
only at considerable cost to the coastal region which can, therefore, be expected to 
continue to resist such moves. 
     














θ*I=-1, θ*C=0.8013 Variables 
SR LR SR LR SR LR SR LR SR LR SR LR SR LR
vI  -0.0804   -0.0876   0.0674   0.0729  -0.0356  -0.0215  0.4407  0.4103   0.0000  0.3782  0.1366  0.0807  0.1300  0.0721 
vC  -0.1062   -0.1014   0.0891   0.0844  0.0202  0.0082  0.3199  0.3458   0.0000 -0.3220 -0.1049 -0.0565 -0.0998 -0.0504 
kA  -0.2120   -0.2110   0.1778   0.1757  0.0402  0.0348  0.6385  0.6504   0.0000  -0.1472  0.0000  0.0252  0.0000  0.0225 
kM  0.1641   0.1634   -0.1377   -0.1360  -0.0312  -0.0269  -0.4944 -0.5036   0.0000  0.1140  0.0000 -0.0195  0.0000 -0.0175 
yA  -0.3577   -0.3587   0.3001   0.2986  0.0049  0.0011  1.0776  1.0859   0.0000  -0.1027  0.0000  0.0176  0.0000  0.0157 
yM  0.0184   0.0158   -0.0154   -0.0131  -0.0035  0.0024  -0.0553 -0.0681   0.0000  0.1584  0.0000 -0.0272  0.0000 -0.0243 
lA  0.0000   0.0059   0.0000   -0.0049  0.0000  -0.0126  0.0000  0.0273   0.0000  -0.3393  0.0000  0.0582  0.0000  0.0520 
lM  0.0000   -0.0080   0.0000   0.0066  0.0000  0.0171  0.0000  -0.0371   0.0000  0.4605  0.0000  -0.0790  0.0000  -0.0705 
yA-lA  -0.3577   -0.3645   0.3001   0.3035  0.0049  0.0137  1.0776  1.0585   0.0000  0.2366  0.0000  -0.0406  0.0000  -0.0362 
yM-lM  0.0184   0.0237   -0.0154   -0.0198  -0.0035  -0.0147  -0.0553 -0.0310   0.0000 -0.3020  0.0000  0.0518  0.0000  0.0463 
Notes: since yj and lj are log differences of output and population in sector j, yj-lj means the log difference of output per capita in sector j.  The symbols in the 
first column as the proportional changes of their upper-case counterparts (thus, for example, vI  is the proportional change in VI.), μ* and θ* are the proportional 
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Appendix 1: Definition of variables 
Vi = utility of the representative household, region i, 
CAi = real private consumption of agricultural output per household, region i, 
CMi = real private consumption of manufactured good per household, region i, 
GHi = real government-provided consumption per household, region i. 
P = price of agricultural good in terms of manufactured good 
Ji = real household income (net of VAT), region i 
ΠHi = real profit distribution per household, region i 
Wi = real wage income per household, region i 
Fj = the number of firms, sector j 
Dj = productivity parameter, sector j 
Kj = capital, sector j 
Rj = marginal product, sector j 
Yj = real output, sector j 
Lj = employment, sector j 
Ni = population, region i 
ΠFj = firm profit, sector j 
Tv = value added tax rate 
Tj = output tax rate, sector j 
Wj = real wage income, sector j 
GRHi = real regional government-provided consumption good per household, region i 
GRFi = real regional government-provided public good, region i 
GCi = real central government-provided consumption good per household in region i 
θ = share of valued tax to the central government 
N = national population 30   
μ = hukou parameter 
K= the aggregate capital stock 31   
Appendix 2. The linearised and calibrated model 
A2.1 The linearised model     
The model of section 2 is linearised in terms of proportional differences by 
taking logarithms and differentials of each equation.  The linearised form of equations 
(1) to (19) (excluding equations (17) which are redundant) of the model are as 
follows, with the linearised form having the same number as the original equation but 
being distinguished by a prime.  
The linearised utility function is: 
(1’)    iA i A i M i M i i i vc cg h γ γδ =++                           i=I, C 
where lower-case letters represent the proportional changes (log differential) of their 
upper-case counterparts. 
The linearised consumption demand functions are: 
(2a’)   Ai i cj p =−                                     i=I, C 
(2b’)   Mii cj =                                            i=I, C 
  The linearised definitions of real household income are: 
(3a’) () ( ) ( ) tv v I hwjI hwjI hjI I wjI I rAjI A A tjn p n h w p rk ππ π σ σσ σ π σ σ ++ = ++ + + ++  
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(3b’)   () ( ) tv v C hwjC hwjC hjC C wjC C rAjC A A tjn n h w p rk ππ π σ σσ σ π σ σ ++ = + + + ++  
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  The linearised migration equilibrium condition corresponding to equation (4) 
is: 
(4’)   
/








μμ μ =+ + −   
where  μ* = dμ/μ and we have used the obvious assumption that area is constant. 
  The capital allocation equilibrium condition is: 
(5’)   rA = rM    
  The linearised production functions are: 
(6’)    ( ) ( ) jjj G jj L j j j k j j yd g r f lf kf α αα =+ + − + −          j=A, M. 
  The linearised profit definitions are given by: 







































  The manufacturing sector’s profit-maximisation condition in linear form is: 
(8a’)    (1 )( ) ( ) 0 M tM M M MG M MK M M ML M M rt d g r f k f L f σ αα α +− − + − − − − =   
(8b’)   (1 )( ) ( ) 0 M t M MMM G M M L MM M K MM wt d g r f l f k f σ αα α +− − + − − − − = . 
and that for agriculture is given by: 
(8c’)     (1 )( ) ( ) 0 A tA A A AG A AK A A AL A A rt d g r f k f L f σ αα α +− − + − − − − =  
(8d’)     ( ) 0 At A AAAA wt y l f σ +− − − =  33   
  The central government’s budget constraint is linearised as: 

































, θ* = dθ/θ.   
  The interior government’s budget constraint in linear form is given by: 



















































Similarly, for the coastal region’s government budget constraint we have: 











































  The definition of GHi is linearised as: 













σ =  
  The equalities between interior and agricultural employment and between 
coastal and manufacturing employment imply: 
(12a’)   A I ln =  
(12b’)   M C ln =  34   
Similarly for wages: 
(13a’)   I A ww =  
(13b’)   CM ww =  
  The national employment constraint results in the following linearised 
condition: 
(14’)    nI I nC C nn n σ σ +=  
where / , / nI I nC C NN NN σ σ == . 
  The national capital constraint is linearised as:  
(15’)    KA A KC C kk k σ σ +=  
where / , / kA A kM M K KK K σ σ ==  
  The profit distribution condition can be linearised to give: 
(16a’)   A AI I f fn h π π += +  
(16b’)   M MC C f fn h π π += +   
  Equations (17), the goods markets clearing conditions, are dropped from the 
model due to the redundancy result explained above.  The final equation of the model 
is the balance or trade condition which, in linear form, is: 
(18’)    CA C I M I np c n c ++ = +  
  In the version of the model which assumes provincial governments are empire 
builders the following conditions are added to the linearised model:   
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A2.2 Calibrating the linearised model 
Having linearised the model in terms of proportional changes, we can solve 
the model for any one of the (changes in the)  endogenous variables in terms of (the 
changes in) the exogenous variables.  However, given the number of endogenous 
variables, this is unlikely to lead to any interpretable results and we proceed to solve 
the model numerically using data for China’s regions to calibrate the key parameters 
of the model, a matter we turn to now. 
The linearised model contains a number of parameters which have to be 
evaluated before the model can be put to work to simulate the effects of various 
shocks. These parameters fall into two groups. The first are parameters which appear 
in model relationships; γji  and δi appear in the utility function (1) and αjG, αjK and αjL 
appear in the production function (6). The remainder, on the other hand, are 
linearisation parameters which are all shares of some sort. 
The model parameters can be evaluated with the help of model restrictions. 
Start with γji  and δi.  Here we follow the approach conventionally adopted by GE 
modellers and calibrate the utility function to ensure that the initial solution is one of 
utility maximisation.
18  Since the relative price of C and G is unity, utility 
maximisation and the constraint that γAi+ γMi+δi = 1 implies that 
                                                 
18 It should be noted that, while this parameterisation is conventional, it is not strictly implied by our 

























We can compute the values of these parameters using data for government and private 
consumption expenditure. 
  Turn now to manufacturing sector production parameters, αMK, αMG and αML. 
Using the firm’s first-order condition for profit-maximisation, equation (7a and 7b), 
and the assumption that the firm can choose the government expenditure to maximize 
































and use data for the wage bill, capital income, government infrastructure expenditure 
and manufacturing output net of tax to compute the parameters. 
Since we assume that firms in the interior region (the agricultural sector) 
choose only capital to maximise profits and pay all workers the average product after 
capital costs rather than paying a wage equal to the marginal product, we can derive 











but can not derive production parameter αAL for agricultural sector in the same way.  37   
Instead, we rely on previous work which has estimated agricultural production 
functions of the Cobb-Douglas type from which we obtain parameter values.  In 
particular, we use a value of 0.25 for the labour parameter (αAL) and 0.35 for the land 
parameter, based on values reported in Fan (1991) and derived capital parameters and 
use the constant-returns-to-scale assumption to derive the value for the government 
expenditure parameter (αAG).  
Given that the calibration of all the model parameters involve using conditions 
not strictly implied by the model, we will assess the sensitivity of the results we 
obtain by experimenting with a range of alternative values. The results of these 
experiments are reported in our account of robustness-testing in Appendix 3. 
The linearisation parameters can be evaluated directly from their definitions, 
given values for P, θ, μ, IIHi, Wi, Tv, Tj, Yj, ΠFj, Lj, Kj, Rj, Ni, GCi, Ji, GRHi, GRFi, 
GHi, Fj and Ni.  We normalise P at unity and also set the immigration parameter, μ, at 
unity (although report experiments with different values for μ in Appendix 3);  θ is set 
at 0.75 to reflect the current division of VAT revenue between the central and regional 
governments.  We then use these assumed values and the data for Ci, GRHi, GRFj, 
GCi, Kj, Rj, Ni, Wi together with the  model definitions to calculate the value of all 
other variables.  The use of the model definitions ensures that the parameter values 
used in the simulations are consistent with the model constraints. 
We therefore need data for two regions, the interior and the coast, for the 
variables Ci, GRHi, GRFj, GCi, Kj, Rj, Ni, Wi.  The data we use are based on those for 
the Chinese provinces which we have allocated to the two regions as follows. The 
coastal region consists of Beijing, Tianjin, Hebei, Guangdong, Hainan, Shandong, 
Fujian, Zhejiang, Jiangsu, Shanghai, Liaoning and Guangxi with the remaining 
provinces being allocated to the interior region.  The interior therefore consists of: 38   
Shanxi, Inner Mongolia, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, Hunan, 
Sichuan, Chongqing, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, Tibet, 
Xinjiang.  
For each region we use data averaged over the seven-year period 2000-2006 to 
avoid cyclical influences on the share parameters.  All the data come from China 
Statistics Year Book (SSB, various issues) except for data on area used to compute 
population density for the migration equilibrium condition, equation (4), which come 
from China Civil Affairs Statistical Yearbook 2005 (SSB, 2005). 39   
Appendix 3: Robustness tests 
   
To assess the robustness of the base-case results to our parameter choices and 
closure assumptions, we computed the following alternative simulations. 
A3.1 Manufacturing production function parameters 
We experimented with three alternative sets of values for the parameters of the 
manufacturing production function.  Recall that we calibrated them on the assumption 
that firms could choose the value of the regional government’s infrastructure 
expenditure so as to maximise profits and we assumed that in the initial situations it 
was so chosen.  But, in fact, they cannot choose the level of infrastructure expenditure 
so that this assumption may lead to misleading results.  The simulations with the 
alternative values are reported in Appendix 4, Tables 2, 3 and 4.
19  Comparing the 
results to those in Table 1 in the text and Table 1 in Appendix 4 shows that our 
conclusions are not affected by these variations and therefore robust to the original 
assumption. 
A3.2 Agricultural production function parameters 
Alternative sets of values for the agricultural production function were used.  
This was necessary since we relied on others’ estimates of these parameters because 
we could not infer them from our model implications and the data base.  The effects 
of varying these (reported in Appendix 4 Tables 5 and 6) are not so large as to change 
the conclusions regarding the effectiveness of any of the policies. 
A3.3 Hukou parameters 
We used two alternative values for the hukou parameter, μ, since it could not 
be calibrated from our data base.  The results are reported in Tables 7 and 8 of 
Appendix 4.  The effects on the policies of using a different underlying initial value of 
                                                 
19 For the purposes of comparison, note that the values for the production function parameters implied 
by the calibration exercise are: αML =0.32, αMK =0.11, αMG =0.09, αAL =0.25, αAK =0.12 and αAG =0.28.. 40   
this parameter are trivial and do not change any conclusions. 
A3.4 Regional government closure assumptions 
The closure assumption for the interior regional government was changed.  In 
all the policies except for policies 1 and 2  we had a choice of two endogenous 
variables to ensure the regional government’s budget remains balanced: grfA  and grhI.  
In all cases we chose the latter as endogenous and the former as exogenous.  But we 
saw in comparing policies 1 and 2 that these two components of regional government 
expenditure have very different effects so that we would expect this closure 
assumption to be far from innocuous.  We therefore re-ran all policies except 1 and 2 
with grfA  as the endogenous variable.  The results are reported in Appendix 4 Table 9.    
It is clear that our expectation of different results was fully justified.  Thus, if 
the agricultural tax cut is matched by a reduction in infrastructure spending, the 
effects are quite serious for both regions – region 1 now suffers a large fall in output 
and both regions experience big reductions in welfare.  The effect of an increase in 
agricultural productivity is also significantly affected by this change in closure 
assumption since the extra tax base created for the interior region by the productivity 
increase is used to increase infrastructure expenditure which, in turn, further boosts 
agricultural output. The signs of effects of the reduction in the hukou costs are 
unaffected except for the effect on agricultural output which is now positive despite 
the departure of agricultural workers to the coast.  The reason is that the fewer people 
in the interior now require less resources devoted to government consumption, with 
the freed-up output being devoted to infrastructure which improves agricultural output 
by more than the fall occasioned by the departure of workers to the coast.  On the 
other hand, the results for policy 6 (an increase in central government expenditure in 
the interior region) are little affected by this closure assumption except that, again, 41   
population movement (inward this time) necessitates greater resources being devoted 
to keep government consumption expenditure in the interior constant (since it is now 
exogenous) and this is at the expense of government expenditure on infrastructure 
which reduces agricultural output slightly.  However, those for Policy 7 are 
importantly influenced  since the central government-effected transfer from the coast 
to the interior is used by the interior government to boost infrastructure expenditure 
which enhances agricultural productivity and so output of the agricultural good.  The 
effect is to increase welfare considerably in both regions, to increase per capita output 
in the interior region and to narrow the per capita output gap. 
A3.5 Maximising regional governments.  
We make regional governments behave strategically by assuming that they are 
empire-builders.  In modelling terms, this makes them endogenous just as households 
and firms are.  There are various objectives which might be assigned to governments.  
Governments might be assumed to be benevolent so that they maximise the welfare of 
their citizens – the welfare of the representative household in our model.  An 
alternative which we follow in this Appendix is to assume that regional governments 
are empire-builders in that they make their fiscal decisions so as to maximise total 
expenditure – the size of their empire.  We find this an interesting and plausible 
alternative – many would argue that, in the case of the Chinese provincial-level 
governments, it is more plausible than the beneficent alternative.   
Recall that each regional government is faced with a budget constraint so that 
its expenditure is limited by its revenue which depends, in turn, on the regional tax 
rate (which is set by the central government) and the tax base.  The tax base may be 
influenced by the amount of expenditure allocated to infrastructure expenditure which 
positively affects firms’ output and therefore the tax base.  Thus, each regional 42   
government is assumed to make its expenditure-mix decisions so as to maximize its 
total expenditure, subject to the constraints imposed by its budget constraint and the 
structure of its economy, as depicted in the model set out above.  In carrying out its 
maximization process each regional government takes the fiscal decisions of the other 
as given.  In effect, therefore, the two governments are engaged in a non-cooperative 
strategic game with a Nash equilibrium as the outcome. 
Formally, the coastal regional government’s choice problem is to choose the 
value of GRFM to maximise GRFM+NCGRHC which will have a first-order condition 
























Once we add these equations to the model, we will make GRFM and GRFA 
endogenous so that we will have 34 independent equations and 34 endogenous 
variables. The results are reported in Appendix 4 Table 10.  Again, this is relevant 
only to policies 3-7 since policies 1 and 2 involve  regional government policies 
which require the expenditure levels to be exogenous.   The impact here is similar to 
that in the previous variation since it also allows regional government expenditure on 
infrastructure to be endogenous rather than constant in the background.  This would 
suggest that it is not the strategic behaviour of regional governments as such that 
makes the difference but the endogenisation of infrastructure expenditure which 
allows governments to influence regional output and hence the size of their budget.   
A3.6 Alternative migration equilibrium assumption 
Finally, we experimented with an alternative migration equilibrium condition 43   
which involves wage rather than utility comparisons between the two regions.  the 
results of this experiment are reported in Appendix 4 Table 11.   Clearly this will 
make a difference only in the long run.  The results are noticeably different (but only 
for some policies) since the short-run effects on wages are usually quite different to 
those on utility.  Thus, in response to policy 1 utility moves slightly in favour of the 
interior setting off a small migration flow from the coastal to the inland provinces in 
the original simulations but wages move significantly in the opposite direction so that 
a substantial migration from the interior to the coast follows.  This has implications 
for output, per capita output and welfare as a comparison of the relevant columns in 
Tables 1 and 11 shows.  On the other hand, the results for policies 2, 3, 4 and 5 are 
largely unaffected.   
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dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0804   -0.0876   0.0674  0.0729  -0.0356  -0.0215  0.4407   0.4103 
vC  -0.1062   -0.1014   0.0891  0.0844  0.0202  0.0082  0.3199   0.3458 
caI  -0.3577   -0.3626   0.3001  0.3019  0.0679  0.0726  1.0776   1.0674 
cmI  0.0184   0.0081   -0.0154  -0.0068  -0.0035  0.0188  -0.0553   -0.1035 
caC  -0.3577   -0.3488   0.3001  0.2904  0.0679  0.0429  1.0776   1.1319 
cmC  0.0184   0.0220    -0.0154 -0.0183 -0.0035 -0.0110 -0.0553    -0.0391 
ghI  0.2780   0.2733    -0.2332 -0.2275 -0.3321 -0.3174  0.2537   0.2219 
ghC  0.0157   0.0158    -0.0132 -0.0132 -0.0030 -0.0030 -0.0473    -0.0471 
jI  0.0184   0.0081   -0.0154  -0.0068  -0.0035  0.0188  -0.0553   -0.1035 
jC  0.0184   0.0220    -0.0154 -0.0183 -0.0035 -0.0110 -0.0553    -0.0391 
πhI  -0.3577   -0.3746   0.3001  0.3119  0.0679  0.0982  1.0776   1.0118 
πhC  0.0184   0.0237    -0.0154 -0.0198 -0.0035 -0.0147 -0.0553    -0.0310 
wI  -0.3577   -0.3528   0.3001  0.2937  0.0679  0.0515  1.0776   1.1132 
wC  0.0184   0.0237    -0.0154 -0.0198 -0.0035 -0.0147 -0.0553    -0.0310 
yA  -0.3577   -0.3587   0.3001  0.2986  0.0049  0.0011  1.0776   1.0859 
yM  0.0184   0.0158   -0.0154  -0.0131  -0.0035  0.0024  -0.0553   -0.0681 
lA  0.0000   0.0059   0.0000  -0.0049  0.0000  -0.0126  0.0000   0.0273 
lM  0.0000   -0.0080   0.0000  0.0066  0.0000  0.0171  0.0000   -0.0371 
kA  -0.2120   -0.2110   0.1778  0.1757  0.0402  0.0348  0.6385   0.6504 
kM  0.1641   0.1634    -0.1377 -0.1360 -0.0312 -0.0269 -0.4944    -0.5036 
rA  -0.1458   -0.1476   0.1223  0.1229  0.0277  0.0293  0.4391   0.4355 
rM  -0.1458   -0.1476   0.1223  0.1229  0.0277  0.0293  0.4391   0.4355 
πfA  -0.3577   -0.3687   0.3001  0.3070  0.0679  0.0856  1.0776   1.0391 
πfM  0.0184   0.0158   -0.0154  -0.0131  -0.0035  0.0024  -0.0553   -0.0681 
P  0.3761   0.3707    -0.3155 -0.3087 -0.0714 -0.0538 -1.1329    -1.1710 
grhI  1.0000   1.0000    -0.8389 -0.8325 -1.3104 -1.2941  1.3656   1.3302 
grfA  -1.1921   -1.2012   1.0000  1.0000  0.0000  0.0000  0.0000   0.0000 
grhC  0.0449   0.0453    -0.0376 -0.0377 -0.0085 -0.0087 -0.1352    -0.1348 
grfM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
gcI  0.0383   0.0320   -0.0321  -0.0266  -0.0073  0.0069  -0.1154   -0.1460 
gcC  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
dA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  1.0000   1.0000 
dM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*I  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*C  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tV  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
n  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
μ*  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
k  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
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θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3782 0.1366 0.0807 0.1300    0.0721 
vC  0.0000    -0.3220 -0.1049 -0.0565 -0.0998    -0.0504 
caI  0.0000   0.1263  0.0000  -0.0217  0.0000   -0.0193 
cmI  0.0000   0.5987  0.0000  -0.1027  0.0000   -0.0917 
caC  0.0000    -0.6735 0.0000 0.1155 0.0000    0.1032 
cmC  0.0000    -0.2011 0.0000 0.0345 0.0000    0.0308 
ghI  0.0000    0.3949 0.7508 0.7320 0.7143    0.6538 
ghC  0.0000    -0.0017 -0.5986 -0.6373 -0.5695    -0.5692 
jI  0.0000   0.5987  0.0000  -0.1027  0.0000   -0.0917 
jC  0.0000    -0.2011 0.0000 0.0345 0.0000    0.0308 
πhI  0.0000   0.8168  0.0000  -0.1401  0.0000   -0.1251 
πhC  0.0000    -0.3020 0.0000 0.0518 0.0000    0.0463 
wI  0.0000    -0.4420 0.0000 0.0758 0.0000    0.0677 
wC  0.0000    -0.3020 0.0000 0.0518 0.0000    0.0463 
yA  0.0000    -0.1027 0.0000 0.0176 0.0000    0.0157 
yM  0.0000   0.1584  0.0000  -0.0272  0.0000   -0.0243 
lA  0.0000    -0.3393 0.0000 0.0582 0.0000    0.0520 
lM  0.0000   0.4605  0.0000  -0.0790  0.0000   -0.0705 
kA  0.0000    -0.1472 0.0000 0.0252 0.0000    0.0225 
kM  0.0000   0.1140  0.0000  -0.0195  0.0000   -0.0175 
rA  0.0000   0.0445  0.0000  -0.0076  0.0000   -0.0068 
rM  0.0000   0.0445  0.0000  -0.0076  0.0000   -0.0068 
πfA  0.0000   0.4775  0.0000  -0.0819  0.0000   -0.0731 
πfM  0.0000   0.1584  0.0000  -0.0272  0.0000   -0.0243 
P  0.0000   0.4724  0.0000  -0.0810  0.0000   -0.0724 
grhI  0.0000   0.4392  0.0000  -0.0753  2.7164   2.6491 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0049  0.0000  0.0008  -1.6285   -1.6278 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.3802 1.0000 1.0000 0.0496    -0.0087 
gcC  0.0000   0.0000  -0.9205  -0.9805  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8031    0.8031 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
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dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0806   -0.0878   0.0676  0.0731  -0.0355  -0.0214  0.4414   0.4109 
vC  -0.1064   -0.1017   0.0892  0.0846  0.0202  0.0083  0.3205   0.3464 
caI  -0.3578   -0.3627   0.3001  0.3019  0.0679  0.0726  1.0775   1.0674 
cmI  0.0180   0.0078   -0.0151  -0.0065  -0.0034  0.0189  -0.0543   -0.1027 
caC  -0.3578   -0.3489   0.3001  0.2904  0.0679  0.0429  1.0775   1.1318 
cmC  0.0180   0.0216    -0.0151 -0.0180 -0.0034 -0.0108 -0.0543    -0.0382 
ghI  0.2775   0.2727   -0.2327  -0.2270  -0.3320  -0.3172  0.2554   0.2234 
ghC  0.0154   0.0156    -0.0129 -0.0129 -0.0029 -0.0029 -0.0465    -0.0464 
jI  0.0180   0.0078   -0.0151  -0.0065  -0.0034  0.0189  -0.0543   -0.1027 
jC  0.0180   0.0216    -0.0151 -0.0180 -0.0034 -0.0108 -0.0543    -0.0382 
πhI  -0.3578   -0.3746   0.3001  0.3118  0.0679  0.0982  1.0775   1.0117 
πhC  0.0180   0.0234    -0.0151 -0.0195 -0.0034 -0.0146 -0.0543    -0.0301 
wI  -0.3578   -0.3529   0.3001  0.2937  0.0679  0.0515  1.0775   1.1132 
wC  0.0180   0.0234    -0.0151 -0.0195 -0.0034 -0.0146 -0.0543    -0.0301 
yA  -0.3578   -0.3587   0.3001  0.2986  0.0049  0.0011  1.0775   1.0858 
yM  0.0180   0.0154   -0.0151  -0.0128  -0.0034  0.0025  -0.0543   -0.0672 
lA  0.0000   0.0059   0.0000  -0.0049  0.0000  -0.0126  0.0000   0.0274 
lM  0.0000   -0.0080   0.0000  0.0066  0.0000  0.0171  0.0000   -0.0371 
kA  -0.2118   -0.2109   0.1776  0.1755  0.0402  0.0347  0.6379   0.6499 
kM  0.1640   0.1633    -0.1375 -0.1359 -0.0311 -0.0269 -0.4939    -0.5032 
rA  -0.1460   -0.1479   0.1224  0.1231  0.0277  0.0294  0.4396   0.4359 
rM  -0.1460   -0.1479   0.1224  0.1231  0.0277  0.0294  0.4396   0.4359 
πfA  -0.3578   -0.3688   0.3001  0.3069  0.0679  0.0856  1.0775   1.0391 
πfM  0.0180   0.0154   -0.0151  -0.0128  -0.0034  0.0025  -0.0543   -0.0672 
P  0.3758   0.3705    -0.3152 -0.3084 -0.0713 -0.0537 -1.1319    -1.1701 
grhI  1.0000   1.0000   -0.8387  -0.8323  -1.3104  -1.2940  1.3663   1.3308 
grfA  -1.1924   -1.2015   1.0000  1.0000  0.0000  0.0000  0.0000   0.0000 
grhC  0.0441   0.0445    -0.0370 -0.0370 -0.0084 -0.0084 -0.1328    -0.1327 
grfM  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0376   0.0313   -0.0316  -0.0260  -0.0071  0.0071  -0.1134   -0.1443 
gcC  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000   0.0000  0.0000 0.0000 0.0000 0.0000    0.0000 47   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3793 0.1366 0.0805 0.1297    0.0717 
vC  0.0000    -0.3211 -0.1049 -0.0567 -0.0995    -0.0505 
caI  0.0000   0.1261  0.0000  -0.0216  0.0000   -0.0193 
cmI  0.0000   0.6001  0.0000  -0.1030  0.0000   -0.0917 
caC  0.0000    -0.6736 0.0000 0.1156 0.0000    0.1029 
cmC  0.0000    -0.1996 0.0000 0.0342 0.0000    0.0305 
ghI  0.0000    0.3976 0.7508 0.7319 0.7127    0.6519 
ghC  0.0000    -0.0004 -0.5986 -0.6379 -0.5682    -0.5681 
jI  0.0000   0.6001  0.0000  -0.1030  0.0000   -0.0917 
jC  0.0000    -0.1996 0.0000 0.0342 0.0000    0.0305 
πhI  0.0000   0.8166  0.0000  -0.1401  0.0000   -0.1248 
πhC  0.0000    -0.3005 0.0000 0.0516 0.0000    0.0459 
wI  0.0000    -0.4421 0.0000 0.0759 0.0000    0.0676 
wC  0.0000    -0.3005 0.0000 0.0516 0.0000    0.0459 
yA  0.0000    -0.1028 0.0000 0.0176 0.0000    0.0157 
yM  0.0000   0.1600  0.0000  -0.0274  0.0000   -0.0244 
lA  0.0000    -0.3393 0.0000 0.0582 0.0000    0.0518 
lM  0.0000   0.4604  0.0000  -0.0790  0.0000   -0.0704 
kA  0.0000    -0.1481 0.0000 0.0254 0.0000    0.0226 
kM  0.0000   0.1147  0.0000  -0.0197  0.0000   -0.0175 
rA  0.0000   0.0453  0.0000  -0.0078  0.0000   -0.0069 
rM  0.0000   0.0453  0.0000  -0.0078  0.0000   -0.0069 
πfA  0.0000   0.4773  0.0000  -0.0819  0.0000   -0.0729 
πfM  0.0000   0.1600  0.0000  -0.0274  0.0000   -0.0244 
P  0.0000   0.4740  0.0000  -0.0813  0.0000   -0.0724 
grhI  0.0000   0.4404  0.0000  -0.0756  2.7164   2.6491 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0012  0.0000  0.0002  -1.6249   -1.6247 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.3834 1.0000 1.0000 0.0474    -0.0112 
gcC  0.0000   0.0000  -0.9205  -0.9810  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 48   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0606   -0.0684   0.0519  0.0581  -0.0391  -0.0244  0.3848   0.3553 
vC  -0.0884    -0.0834    0.0757 0.0708 0.0171 0.0055 0.2719    0.2952 
caI  -0.3523    -0.3576    0.3017 0.3036 0.0683 0.0729 1.0833    1.0739 
cmI  0.0431   0.0319   -0.0369  -0.0271  -0.0084  0.0148  -0.1327   -0.1791 
caC  -0.3523    -0.3427    0.3017 0.2909 0.0683 0.0430 1.0833    1.1340 
cmC  0.0431   0.0469    -0.0369 -0.0398 -0.0084 -0.0152 -0.1327    -0.1190 
ghI  0.3168   0.3115    -0.2713 -0.2645 -0.3407 -0.3246  0.1170   0.0847 
ghC  0.0369   0.0369    -0.0316 -0.0313 -0.0072 -0.0066 -0.1134    -0.1145 
jI  0.0431   0.0319   -0.0369  -0.0271  -0.0084  0.0148  -0.1327   -0.1791 
jC  0.0431   0.0469    -0.0369 -0.0398 -0.0084 -0.0152 -0.1327    -0.1190 
πhI  -0.3523    -0.3705    0.3017 0.3146 0.0683 0.0988 1.0833    1.0220 
πhC  0.0431   0.0488    -0.0369 -0.0414 -0.0084 -0.0189 -0.1327    -0.1114 
wI  -0.3523    -0.3470    0.3017 0.2946 0.0683 0.0517 1.0833    1.1166 
wC  0.0431   0.0488    -0.0369 -0.0414 -0.0084 -0.0189 -0.1327    -0.1114 
yA  -0.3523    -0.3533    0.3017 0.3000 0.0053 0.0014 1.0833    1.0911 
yM  0.0431   0.0402    -0.0369 -0.0341 -0.0084 -0.0017 -0.1327    -0.1461 
lA  0.0000   0.0064   0.0000 -0.0054  0.0000 -0.0127  0.0000   0.0255 
lM  0.0000    -0.0086    0.0000 0.0073 0.0000 0.0172 0.0000    -0.0346 
kA  -0.2229    -0.2218    0.1908 0.1883 0.0432 0.0372 0.6853    0.6973 
kM  0.1726   0.1717    -0.1478 -0.1458 -0.0334 -0.0288 -0.5306    -0.5399 
rA  -0.1294    -0.1316    0.1108 0.1117 0.0251 0.0271 0.3980    0.3938 
rM  -0.1294    -0.1316    0.1108 0.1117 0.0251 0.0271 0.3980    0.3938 
πfA  -0.3523    -0.3642    0.3017 0.3092 0.0683 0.0861 1.0833    1.0475 
πfM  0.0431   0.0402    -0.0369 -0.0341 -0.0084 -0.0017 -0.1327    -0.1461 
P  0.3954   0.3896    -0.3386 -0.3308 -0.0766 -0.0581 -1.2159    -1.2531 
grhI  1.0000   1.0000    -0.8563 -0.8491 -1.3144 -1.2973  1.3030   1.2688 
grfA  -1.1678    -1.1778    1.0000 1.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.1055   0.1056    -0.0903 -0.0896 -0.0204 -0.0188 -0.3243    -0.3276 
grfM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0900   0.0829    -0.0771 -0.0704 -0.0174 -0.0017 -0.2768    -0.3085 
gcC  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 49   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3919 0.1366 0.0789 0.1297    0.0698 
vC  0.0000    -0.3094 -0.1049 -0.0591 -0.0995    -0.0523 
caI  0.0000   0.1246  0.0000  -0.0215  0.0000   -0.0190 
cmI  0.0000   0.6176  0.0000  -0.1066  0.0000   -0.0944 
caC  0.0000    -0.6741 0.0000 0.1164 0.0000    0.1030 
cmC  0.0000    -0.1811 0.0000 0.0313 0.0000    0.0277 
ghI  0.0000    0.4292 0.7508 0.7312 0.7127    0.6471 
ghC  0.0000   0.0151 -0.5986 -0.6447 -0.5682    -0.5705 
jI  0.0000   0.6176  0.0000  -0.1066  0.0000   -0.0944 
jC  0.0000    -0.1811 0.0000 0.0313 0.0000    0.0277 
πhI  0.0000   0.8142  0.0000  -0.1406  0.0000   -0.1244 
πhC  0.0000    -0.2819 0.0000 0.0487 0.0000    0.0431 
wI  0.0000    -0.4429 0.0000 0.0765 0.0000    0.0677 
wC  0.0000    -0.2819 0.0000 0.0487 0.0000    0.0431 
yA  0.0000    -0.1040 0.0000 0.0180 0.0000    0.0159 
yM  0.0000   0.1779  0.0000  -0.0307  0.0000   -0.0272 
lA  0.0000    -0.3389 0.0000 0.0585 0.0000    0.0518 
lM  0.0000   0.4598  0.0000  -0.0794  0.0000   -0.0703 
kA  0.0000    -0.1589 0.0000 0.0274 0.0000    0.0243 
kM  0.0000   0.1230  0.0000  -0.0212  0.0000   -0.0188 
rA  0.0000   0.0549  0.0000  -0.0095  0.0000   -0.0084 
rM  0.0000   0.0549  0.0000  -0.0095  0.0000   -0.0084 
πfA  0.0000   0.4754  0.0000  -0.0821  0.0000   -0.0726 
πfM  0.0000   0.1779  0.0000  -0.0307  0.0000   -0.0272 
P  0.0000   0.4929  0.0000  -0.0851  0.0000   -0.0753 
grhI  0.0000   0.4546  0.0000  -0.0785  2.7164   2.6469 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   0.0432  0.0000 -0.0075 -1.6249    -1.6315 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.4208 1.0000 1.0000 0.0474    -0.0169 
gcC  0.0000   0.0000  -0.9205  -0.9873  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 50   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0606   -0.0675   0.0519  0.0574  -0.0391  -0.0260  0.3848   0.3586 
vC  -0.0884   -0.0826   0.0757  0.0702  0.0171  0.0040  0.2719   0.2982 
caI  -0.3523   -0.3574   0.3017  0.3037  0.0683  0.0731  1.0833   1.0735 
cmI  0.0431   0.0330   -0.0369  -0.0281  -0.0084  0.0125  -0.1327   -0.1746 
caC  -0.3523   -0.3424   0.3017  0.2910  0.0683  0.0431  1.0833   1.1339 
cmC  0.0431   0.0480   -0.0369  -0.0408  -0.0084  -0.0175  -0.1327   -0.1142 
ghI  0.3168   0.3132   -0.2713  -0.2662  -0.3407  -0.3287  0.1170   0.0929 
ghC  0.0369   0.0379   -0.0316  -0.0322  -0.0072  -0.0086  -0.1134   -0.1105 
jI  0.0431   0.0330   -0.0369  -0.0281  -0.0084  0.0125  -0.1327   -0.1746 
jC  0.0431   0.0480   -0.0369  -0.0408  -0.0084  -0.0175  -0.1327   -0.1142 
πhI  -0.3523   -0.3703   0.3017  0.3147  0.0683  0.0991  1.0833   1.0214 
πhC  0.0431   0.0499   -0.0369  -0.0424  -0.0084  -0.0213  -0.1327   -0.1066 
wI  -0.3523   -0.3467   0.3017  0.2947  0.0683  0.0518  1.0833   1.1164 
wC  0.0431   0.0499   -0.0369  -0.0424  -0.0084  -0.0213  -0.1327   -0.1066 
yA  -0.3523   -0.3531   0.3017  0.3001  0.0053  0.0015  1.0833   1.0908 
yM  0.0431   0.0413   -0.0369  -0.0351  -0.0084  -0.0040  -0.1327   -0.1414 
lA  0.0000   0.0064   0.0000  -0.0054  0.0000  -0.0128  0.0000   0.0256 
lM  0.0000   -0.0086   0.0000  0.0073  0.0000  0.0173  0.0000   -0.0348 
kA  -0.2229   -0.2223   0.1908  0.1889  0.0432  0.0386  0.6853   0.6945 
kM  0.1726   0.1721   -0.1478  -0.1463  -0.0334  -0.0299  -0.5306   -0.5377 
rA  -0.1294   -0.1308   0.1108  0.1112  0.0251  0.0259  0.3980   0.3963 
rM  -0.1294   -0.1308   0.1108  0.1112  0.0251  0.0259  0.3980   0.3963 
πfA  -0.3523   -0.3640   0.3017  0.3093  0.0683  0.0863  1.0833   1.0470 
πfM  0.0431   0.0413   -0.0369  -0.0351  -0.0084  -0.0040  -0.1327   -0.1414 
P  0.3954   0.3904   -0.3386  -0.3318  -0.0766  -0.0606  -1.2159   -1.2481 
grhI  1.0000   1.0000   -0.8563  -0.8499  -1.3144  -1.2991  1.3030   1.2724 
grfA  -1.1678   -1.1767   1.0000  1.0000  0.0000  0.0000  0.0000   0.0000 
grhC  0.1055   0.1083   -0.0903  -0.0921  -0.0204  -0.0246  -0.3243   -0.3160 
grfM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
gcI  0.0900   0.0852   -0.0771  -0.0724  -0.0174  -0.0065  -0.2768   -0.2987 
gcC  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
dA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  1.0000   1.0000 
dM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*I  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*C  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tV  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
n  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
μ*  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
k  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 51   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3482 0.1366 0.0845 0.1297    0.0765 
vC  0.0000    -0.3497 -0.1049 -0.0510 -0.0995    -0.0461 
caI  0.0000   0.1298  0.0000  -0.0219  0.0000   -0.0198 
cmI  0.0000   0.5574  0.0000  -0.0942  0.0000   -0.0852 
caC  0.0000    -0.6723 0.0000 0.1136 0.0000    0.1027 
cmC  0.0000    -0.2447 0.0000 0.0413 0.0000    0.0374 
ghI  0.0000    0.3201 0.7508 0.7337 0.7127    0.6637 
ghC  0.0000    -0.0385 -0.5986 -0.6216 -0.5682    -0.5623 
jI  0.0000   0.5574  0.0000  -0.0942  0.0000   -0.0852 
jC  0.0000    -0.2447 0.0000 0.0413 0.0000    0.0374 
πhI  0.0000   0.8223  0.0000  -0.1389  0.0000   -0.1257 
πhC  0.0000    -0.3459 0.0000 0.0584 0.0000    0.0529 
wI  0.0000    -0.4402 0.0000 0.0744 0.0000    0.0673 
wC  0.0000    -0.3459 0.0000 0.0584 0.0000    0.0529 
yA  0.0000    -0.0999 0.0000 0.0169 0.0000    0.0153 
yM  0.0000   0.1159  0.0000  -0.0196  0.0000   -0.0177 
lA  0.0000    -0.3403 0.0000 0.0575 0.0000    0.0520 
lM  0.0000   0.4618  0.0000  -0.0780  0.0000   -0.0706 
kA  0.0000    -0.1216 0.0000 0.0205 0.0000    0.0186 
kM  0.0000   0.0942  0.0000  -0.0159  0.0000   -0.0144 
rA  0.0000   0.0218  0.0000  -0.0037  0.0000   -0.0033 
rM  0.0000   0.0218  0.0000  -0.0037  0.0000   -0.0033 
πfA  0.0000   0.4820  0.0000  -0.0814  0.0000   -0.0737 
πfM  0.0000   0.1159  0.0000  -0.0196  0.0000   -0.0177 
P  0.0000   0.4277  0.0000  -0.0722  0.0000   -0.0654 
grhI  0.0000   0.4057  0.0000  -0.0685  2.7164   2.6544 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.1100  0.0000  0.0186  -1.6249   -1.6081 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.2916 1.0000 1.0000 0.0474    0.0029 
gcC  0.0000   0.0000  -0.9205  -0.9658  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 52   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0812   -0.0879   0.0680  0.0731  -0.0356  -0.0223  0.4403   0.4115 
vC  -0.1069    -0.1017    0.0895 0.0846 0.0201 0.0075 0.3196    0.3469 
caI  -0.3601    -0.3636    0.3014 0.3025 0.0678 0.0705 1.0766    1.0708 
cmI  0.0185   0.0082    -0.0155 -0.0068 -0.0035  0.0190 -0.0552    -0.1039 
caC  -0.3601    -0.3498    0.3014 0.2910 0.0678 0.0407 1.0766    1.1354 
cmC  0.0185   0.0220    -0.0155 -0.0183 -0.0035 -0.0109 -0.0552    -0.0392 
ghI  0.2782   0.2734   -0.2329  -0.2274  -0.3321  -0.3178  0.2535   0.2226 
ghC  0.0158   0.0159    -0.0132 -0.0132 -0.0030 -0.0030 -0.0472    -0.0473 
jI  0.0185   0.0082    -0.0155 -0.0068 -0.0035  0.0190 -0.0552    -0.1039 
jC  0.0185   0.0220    -0.0155 -0.0183 -0.0035 -0.0109 -0.0552    -0.0392 
πhI  -0.3601    -0.3756    0.3014 0.3124 0.0678 0.0963 1.0766    1.0150 
πhC  0.0185   0.0238    -0.0155 -0.0198 -0.0035 -0.0146 -0.0552    -0.0311 
wI  -0.3601    -0.3538    0.3014 0.2943 0.0678 0.0493 1.0766    1.1167 
wC  0.0185   0.0238    -0.0155 -0.0198 -0.0035 -0.0146 -0.0552    -0.0311 
yA  -0.3601    -0.3597    0.3014 0.2992 0.0048  -0.0010 1.0766    1.0893 
yM  0.0185   0.0158    -0.0155 -0.0132 -0.0035  0.0025 -0.0552    -0.0683 
lA  0.0000   0.0059   0.0000  -0.0049  0.0000  -0.0127  0.0000   0.0274 
lM  0.0000    -0.0080    0.0000 0.0066 0.0000 0.0172 0.0000    -0.0372 
kA  -0.2134    -0.2116    0.1786 0.1760 0.0402 0.0335 0.6379    0.6524 
kM  0.1652   0.1638    -0.1383 -0.1363 -0.0311 -0.0259 -0.4939    -0.5051 
rA  -0.1467    -0.1480    0.1228 0.1231 0.0276 0.0285 0.4387    0.4369 
rM  -0.1467    -0.1480    0.1228 0.1231 0.0276 0.0285 0.4387    0.4369 
πfA  -0.3601    -0.3697    0.3014 0.3075 0.0678 0.0836 1.0766    1.0424 
πfM  0.0185   0.0158    -0.0155 -0.0132 -0.0035  0.0025 -0.0552    -0.0683 
P  0.3786   0.3718    -0.3169 -0.3093 -0.0713 -0.0516 -1.1318    -1.1746 
grhI  1.0000   1.0000   -0.8372  -0.8318  -1.3105  -1.2967  1.3642   1.3343 
grfA  -1.1945    -1.2022    1.0000 1.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0452   0.0454    -0.0378 -0.0378 -0.0085 -0.0084 -0.1351    -0.1352 
grfM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0386   0.0321    -0.0323 -0.0267 -0.0073  0.0071 -0.1153    -0.1465 
gcC  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
N  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 53   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3573 0.1366 0.0844 0.1297    0.0751 
vC  0.0000    -0.3396 -0.1049 -0.0535 -0.0995    -0.0476 
caI  0.0000   0.0720  0.0000  -0.0124  0.0000   -0.0110 
cmI  0.0000   0.6039  0.0000  -0.1037  0.0000   -0.0923 
caC  0.0000    -0.7311 0.0000 0.1255 0.0000    0.1117 
cmC  0.0000    -0.1991 0.0000 0.0342 0.0000    0.0304 
ghI  0.0000    0.3836 0.7508 0.7349 0.7127    0.6540 
ghC  0.0000   0.0007 -0.5986 -0.6385 -0.5682    -0.5683 
jI  0.0000   0.6039  0.0000  -0.1037  0.0000   -0.0923 
jC  0.0000    -0.1991 0.0000 0.0342 0.0000    0.0304 
πhI  0.0000   0.7654  0.0000  -0.1314  0.0000   -0.1170 
πhC  0.0000    -0.3005 0.0000 0.0516 0.0000    0.0459 
wI  0.0000    -0.4986 0.0000 0.0856 0.0000    0.0762 
wC  0.0000    -0.3005 0.0000 0.0516 0.0000    0.0459 
yA  0.0000    -0.1579 0.0000 0.0271 0.0000    0.0241 
yM  0.0000   0.1619  0.0000  -0.0278  0.0000   -0.0247 
lA  0.0000    -0.3407 0.0000 0.0585 0.0000    0.0521 
lM  0.0000   0.4624  0.0000  -0.0794  0.0000   -0.0707 
kA  0.0000    -0.1802 0.0000 0.0310 0.0000    0.0275 
kM  0.0000   0.1396  0.0000  -0.0240  0.0000   -0.0213 
rA  0.0000   0.0223  0.0000  -0.0038  0.0000   -0.0034 
rM  0.0000   0.0223  0.0000  -0.0038  0.0000   -0.0034 
πfA  0.0000   0.4247  0.0000  -0.0729  0.0000   -0.0649 
πfM  0.0000   0.1619  0.0000  -0.0278  0.0000   -0.0247 
P  0.0000   0.5319  0.0000  -0.0913  0.0000   -0.0813 
grhI  0.0000   0.3716  0.0000  -0.0638  2.7164   2.6596 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   0.0019  0.0000 -0.0003 -1.6249    -1.6252 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.3876 1.0000 1.0000 0.0474    -0.0118 
gcC  0.0000   0.0000  -0.9205  -0.9817  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 54   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0914   -0.0980   0.0746  0.0795  -0.0341  -0.0203  0.4640   0.4323 
vC  -0.1155    -0.1110    0.0943 0.0900 0.0212 0.0092 0.3368    0.3644 
caI  -0.3890    -0.3935    0.3176 0.3191 0.0715 0.0757 1.1344    1.1248 
cmI  0.0200   0.0104    -0.0163 -0.0084 -0.0037  0.0185 -0.0582    -0.1091 
caC  -0.3890    -0.3805    0.3176 0.3086 0.0715 0.0461 1.1344    1.1927 
cmC  0.0200   0.0233    -0.0163 -0.0189 -0.0037 -0.0111 -0.0582    -0.0412 
ghI  0.2805   0.2761   -0.2291  -0.2239  -0.3312  -0.3168  0.2671   0.2339 
ghC  0.0171   0.0172    -0.0139 -0.0140 -0.0031 -0.0032 -0.0498    -0.0497 
jI  0.0200   0.0104    -0.0163 -0.0084 -0.0037  0.0185 -0.0582    -0.1091 
jC  0.0200   0.0233    -0.0163 -0.0189 -0.0037 -0.0111 -0.0582    -0.0412 
πhI  -0.3890    -0.4046    0.3176 0.3282 0.0715 0.1011 1.1344    1.0662 
πhC  0.0200   0.0250    -0.0163 -0.0203 -0.0037 -0.0148 -0.0582    -0.0326 
wI  -0.3890    -0.3843    0.3176 0.3117 0.0715 0.0547 1.1344    1.1731 
wC  0.0200   0.0250    -0.0163 -0.0203 -0.0037 -0.0148 -0.0582    -0.0326 
yA  -0.3890    -0.3898    0.3176 0.3161 0.0085 0.0042 1.1344    1.1443 
yM  0.0200   0.0175    -0.0163 -0.0142 -0.0037  0.0022 -0.0582    -0.0717 
lA  0.0000   0.0055   0.0000  -0.0045  0.0000  -0.0125  0.0000   0.0288 
lM  0.0000    -0.0075    0.0000 0.0060 0.0000 0.0170 0.0000    -0.0391 
kA  -0.2305    -0.2296    0.1882 0.1862 0.0424 0.0366 0.6722    0.6854 
kM  0.1785   0.1777    -0.1457 -0.1442 -0.0328 -0.0284 -0.5205    -0.5306 
rA  -0.1585    -0.1602    0.1294 0.1299 0.0291 0.0306 0.4622    0.4589 
rM  -0.1585    -0.1602    0.1294 0.1299 0.0291 0.0306 0.4622    0.4589 
πfA  -0.3890    -0.3992    0.3176 0.3237 0.0715 0.0886 1.1344    1.0950 
πfM  0.0200   0.0175    -0.0163 -0.0142 -0.0037  0.0022 -0.0582    -0.0717 
P  0.4089   0.4039    -0.3339 -0.3276 -0.0751 -0.0572 -1.1927    -1.2339 
grhI  1.0000   1.0000   -0.8166  -0.8111  -1.3059  -1.2903  1.4376   1.4017 
grfA  -1.2246    -1.2330    1.0000 1.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0488   0.0492    -0.0399 -0.0399 -0.0090 -0.0091 -0.1423    -0.1420 
grfM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0416   0.0358    -0.0340 -0.0290 -0.0077  0.0064 -0.1215    -0.1539 
gcC  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 55   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.3732 0.1366 0.0816 0.1297    0.0727 
vC  0.0000    -0.3263 -0.1049 -0.0558 -0.0995    -0.0497 
caI  0.0000   0.1133  0.0000  -0.0194  0.0000   -0.0173 
cmI  0.0000   0.5999  0.0000  -0.1029  0.0000   -0.0917 
caC  0.0000    -0.6873 0.0000 0.1179 0.0000    0.1050 
cmC  0.0000    -0.2006 0.0000 0.0344 0.0000    0.0307 
ghI  0.0000    0.3922 0.7508 0.7327 0.7127    0.6527 
ghC  0.0000    -0.0012 -0.5986 -0.6376 -0.5682    -0.5680 
jI  0.0000   0.5999  0.0000  -0.1029  0.0000   -0.0917 
jC  0.0000    -0.2006 0.0000 0.0344 0.0000    0.0307 
πhI  0.0000   0.8045  0.0000  -0.1380  0.0000   -0.1229 
πhC  0.0000    -0.3017 0.0000 0.0517 0.0000    0.0461 
wI  0.0000    -0.4556 0.0000 0.0781 0.0000    0.0696 
wC  0.0000    -0.3017 0.0000 0.0517 0.0000    0.0461 
yA  0.0000    -0.1159 0.0000 0.0199 0.0000    0.0177 
yM  0.0000   0.1593  0.0000  -0.0273  0.0000   -0.0243 
lA  0.0000    -0.3396 0.0000 0.0583 0.0000    0.0519 
lM  0.0000   0.4609  0.0000  -0.0791  0.0000   -0.0704 
kA  0.0000    -0.1551 0.0000 0.0266 0.0000    0.0237 
kM  0.0000   0.1201  0.0000  -0.0206  0.0000   -0.0184 
rA  0.0000   0.0392  0.0000  -0.0067  0.0000   -0.0060 
rM  0.0000   0.0392  0.0000  -0.0067  0.0000   -0.0060 
πfA  0.0000   0.4648  0.0000  -0.0797  0.0000   -0.0710 
πfM  0.0000   0.1593  0.0000  -0.0273  0.0000   -0.0243 
P  0.0000   0.4867  0.0000  -0.0835  0.0000   -0.0744 
grhI  0.0000   0.4230  0.0000  -0.0726  2.7164   2.6517 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0033  0.0000  0.0006  -1.6249   -1.6244 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.3820 1.0000 1.0000 0.0474    -0.0109 
gcC  0.0000   0.0000  -0.9205  -0.9808  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 56   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0804   -0.0869   0.0674  0.0724  -0.0356  -0.0229  0.4407   0.4132 
vC  -0.1062    -0.1019    0.0891 0.0849 0.0202 0.0094 0.3199    0.3433 
caI  -0.3577    -0.3622    0.3001 0.3017 0.0679 0.0721 1.0776    1.0684 
cmI  0.0184   0.0091    -0.0154 -0.0076 -0.0035  0.0166 -0.0553    -0.0989 
caC  -0.3577    -0.3496    0.3001 0.2913 0.0679 0.0453 1.0776    1.1266 
cmC  0.0184   0.0216    -0.0154 -0.0180 -0.0035 -0.0102 -0.0553    -0.0407 
ghI  0.2780   0.2737   -0.2332  -0.2281  -0.3321  -0.3188  0.2537   0.2250 
ghC  0.0157   0.0158    -0.0132 -0.0132 -0.0030 -0.0030 -0.0473    -0.0472 
jI  0.0184   0.0091    -0.0154 -0.0076 -0.0035  0.0166 -0.0553    -0.0989 
jC  0.0184   0.0216    -0.0154 -0.0180 -0.0035 -0.0102 -0.0553    -0.0407 
πhI  -0.3577    -0.3730    0.3001 0.3107 0.0679 0.0953 1.0776    1.0181 
πhC  0.0184   0.0232    -0.0154 -0.0193 -0.0035 -0.0136 -0.0553    -0.0333 
wI  -0.3577    -0.3533    0.3001 0.2943 0.0679 0.0531 1.0776    1.1098 
wC  0.0184   0.0232    -0.0154 -0.0193 -0.0035 -0.0136 -0.0553    -0.0333 
yA  -0.3577    -0.3586    0.3001 0.2987 0.0049 0.0014 1.0776    1.0851 
yM  0.0184   0.0160    -0.0154 -0.0133 -0.0035  0.0018 -0.0553    -0.0668 
lA  0.0000   0.0053   0.0000  -0.0044  0.0000  -0.0114  0.0000   0.0247 
lM  0.0000    -0.0072    0.0000 0.0060 0.0000 0.0155 0.0000    -0.0335 
kA  -0.2120    -0.2111    0.1778 0.1759 0.0402 0.0353 0.6385    0.6492 
kM  0.1641   0.1635    -0.1377 -0.1362 -0.0312 -0.0273 -0.4944    -0.5027 
rA  -0.1458    -0.1475    0.1223 0.1229 0.0277 0.0292 0.4391    0.4358 
rM  -0.1458    -0.1475    0.1223 0.1229 0.0277 0.0292 0.4391    0.4358 
πfA  -0.3577    -0.3676    0.3001 0.3063 0.0679 0.0839 1.0776    1.0428 
πfM  0.0184   0.0160    -0.0154 -0.0133 -0.0035  0.0018 -0.0553    -0.0668 
P  0.3761   0.3713    -0.3155 -0.3093 -0.0714 -0.0555 -1.1329    -1.1673 
grhI  1.0000   1.0000   -0.8389  -0.8332  -1.3104  -1.2957  1.3656   1.3336 
grfA  -1.1921    -1.2003    1.0000 1.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0449   0.0453    -0.0376 -0.0377 -0.0085 -0.0087 -0.1352    -0.1348 
grfM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0383   0.0326    -0.0321 -0.0272 -0.0073  0.0055 -0.1154    -0.1431 
gcC  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 57   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.4101 0.1366 0.0864 0.1297    0.0775 
vC  0.0000    -0.3492 -0.1049 -0.0614 -0.0995    -0.0551 
caI  0.0000   0.1369  0.0000  -0.0194  0.0000   -0.0174 
cmI  0.0000   0.6492  0.0000  -0.0922  0.0000   -0.0827 
caC  0.0000    -0.7303 0.0000 0.1037 0.0000    0.0930 
cmC  0.0000    -0.2181 0.0000 0.0310 0.0000    0.0278 
ghI  0.0000    0.4282 0.7508 0.7339 0.7127    0.6581 
ghC  0.0000    -0.0019 -0.5986 -0.6334 -0.5682    -0.5680 
jI  0.0000   0.6492  0.0000  -0.0922  0.0000   -0.0827 
jC  0.0000    -0.2181 0.0000 0.0310 0.0000    0.0278 
πhI  0.0000   0.8857  0.0000  -0.1258  0.0000   -0.1128 
πhC  0.0000    -0.3275 0.0000 0.0465 0.0000    0.0417 
wI  0.0000    -0.4793 0.0000 0.0681 0.0000    0.0610 
wC  0.0000    -0.3275 0.0000 0.0465 0.0000    0.0417 
yA  0.0000    -0.1114 0.0000 0.0158 0.0000    0.0142 
yM  0.0000   0.1718  0.0000  -0.0244  0.0000   -0.0219 
lA  0.0000    -0.3679 0.0000 0.0523 0.0000    0.0469 
lM  0.0000   0.4993  0.0000  -0.0709  0.0000   -0.0636 
kA  0.0000    -0.1596 0.0000 0.0227 0.0000    0.0203 
kM  0.0000   0.1236  0.0000  -0.0176  0.0000   -0.0157 
rA  0.0000   0.0482  0.0000  -0.0069  0.0000   -0.0061 
rM  0.0000   0.0482  0.0000  -0.0069  0.0000   -0.0061 
πfA  0.0000   0.5178  0.0000  -0.0735  0.0000   -0.0659 
πfM  0.0000   0.1718  0.0000  -0.0244  0.0000   -0.0219 
P  0.0000   0.5123  0.0000  -0.0727  0.0000   -0.0652 
grhI  0.0000   0.4763  0.0000  -0.0676  2.7164   2.6557 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0053  0.0000  0.0008  -1.6249   -1.6242 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.4123 1.0000 1.0000 0.0474    -0.0051 
gcC  0.0000   0.0000  -0.9205  -0.9743  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 58   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0804   -0.0860   0.0674  0.0718  -0.0356  -0.0245  0.4407   0.4167 
vC  -0.1062    -0.1024    0.0891 0.0854 0.0202 0.0107 0.3199    0.3404 
caI  -0.3577    -0.3616    0.3001 0.3015 0.0679 0.0716 1.0776    1.0696 
cmI  0.0184   0.0103    -0.0154 -0.0086 -0.0035  0.0141 -0.0553    -0.0934 
caC  -0.3577    -0.3507    0.3001 0.2924 0.0679 0.0481 1.0776    1.1204 
cmC  0.0184   0.0212    -0.0154 -0.0177 -0.0035 -0.0094 -0.0553    -0.0425 
ghI  0.2780   0.2743   -0.2332  -0.2287  -0.3321  -0.3205  0.2537   0.2286 
ghC  0.0157   0.0158    -0.0132 -0.0132 -0.0030 -0.0030 -0.0473    -0.0472 
jI  0.0184   0.0103    -0.0154 -0.0086 -0.0035  0.0141 -0.0553    -0.0934 
jC  0.0184   0.0212    -0.0154 -0.0177 -0.0035 -0.0094 -0.0553    -0.0425 
πhI  -0.3577    -0.3710    0.3001 0.3094 0.0679 0.0919 1.0776    1.0257 
πhC  0.0184   0.0226    -0.0154 -0.0188 -0.0035 -0.0123 -0.0553    -0.0361 
wI  -0.3577    -0.3538    0.3001 0.2950 0.0679 0.0549 1.0776    1.1057 
wC  0.0184   0.0226    -0.0154 -0.0188 -0.0035 -0.0123 -0.0553    -0.0361 
yA  -0.3577    -0.3585    0.3001 0.2989 0.0049 0.0019 1.0776    1.0841 
yM  0.0184   0.0163    -0.0154 -0.0136 -0.0035  0.0012 -0.0553    -0.0654 
lA  0.0000   0.0046   0.0000  -0.0039  0.0000  -0.0100  0.0000   0.0216 
lM  0.0000    -0.0063    0.0000 0.0052 0.0000 0.0135 0.0000    -0.0293 
kA  -0.2120    -0.2112    0.1778 0.1761 0.0402 0.0359 0.6385    0.6479 
kM  0.1641   0.1635    -0.1377 -0.1364 -0.0312 -0.0278 -0.4944    -0.5016 
rA  -0.1458    -0.1472    0.1223 0.1228 0.0277 0.0290 0.4391    0.4363 
rM  -0.1458    -0.1472    0.1223 0.1228 0.0277 0.0290 0.4391    0.4363 
πfA  -0.3577    -0.3664    0.3001 0.3055 0.0679 0.0819 1.0776    1.0472 
πfM  0.0184   0.0163    -0.0154 -0.0136 -0.0035  0.0012 -0.0553    -0.0654 
P  0.3761   0.3719    -0.3155 -0.3101 -0.0714 -0.0575 -1.1329    -1.1630 
grhI  1.0000   1.0000   -0.8389  -0.8339  -1.3104  -1.2975  1.3656   1.3376 
grfA  -1.1921    -1.1992    1.0000 1.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0449   0.0452    -0.0376 -0.0377 -0.0085 -0.0087 -0.1352    -0.1349 
grfM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0383   0.0333    -0.0321 -0.0278 -0.0073  0.0039 -0.1154    -0.1396 
gcC  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 1.0000    1.0000 
dM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000   0.0000    0.0000 0.0000 0.0000 0.0000 0.0000    0.0000 59   






θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.4479 0.1366 0.0930 0.1297    0.0841 
vC  0.0000    -0.3814 -0.1049 -0.0672 -0.0995    -0.0607 
caI  0.0000   0.1495  0.0000  -0.0169  0.0000   -0.0152 
cmI  0.0000   0.7090  0.0000  -0.0800  0.0000   -0.0722 
caC  0.0000    -0.7976 0.0000 0.0900 0.0000    0.0813 
cmC  0.0000    -0.2382 0.0000 0.0269 0.0000    0.0243 
ghI  0.0000    0.4677 0.7508 0.7361 0.7127    0.6650 
ghC  0.0000    -0.0020 -0.5986 -0.6288 -0.5682    -0.5680 
jI  0.0000   0.7090  0.0000  -0.0800  0.0000   -0.0722 
jC  0.0000    -0.2382 0.0000 0.0269 0.0000    0.0243 
πhI  0.0000   0.9673  0.0000  -0.1091  0.0000   -0.0985 
πhC  0.0000    -0.3577 0.0000 0.0403 0.0000    0.0364 
wI  0.0000    -0.5235 0.0000 0.0590 0.0000    0.0533 
wC  0.0000    -0.3577 0.0000 0.0403 0.0000    0.0364 
yA  0.0000    -0.1216 0.0000 0.0137 0.0000    0.0124 
yM  0.0000   0.1876  0.0000  -0.0212  0.0000   -0.0191 
lA  0.0000    -0.4018 0.0000 0.0453 0.0000    0.0409 
lM  0.0000   0.5453  0.0000  -0.0615  0.0000   -0.0556 
kA  0.0000    -0.1743 0.0000 0.0197 0.0000    0.0178 
kM  0.0000   0.1350  0.0000  -0.0152  0.0000   -0.0138 
rA  0.0000   0.0527  0.0000  -0.0059  0.0000   -0.0054 
rM  0.0000   0.0527  0.0000  -0.0059  0.0000   -0.0054 
πfA  0.0000   0.5655  0.0000  -0.0638  0.0000   -0.0576 
πfM  0.0000   0.1876  0.0000  -0.0212  0.0000   -0.0191 
P  0.0000   0.5595  0.0000  -0.0631  0.0000   -0.0570 
grhI  0.0000   0.5202  0.0000  -0.0587  2.7164   2.6634 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0058  0.0000  0.0007  -1.6249   -1.6243 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.4503 1.0000 1.0000 0.0474    0.0016 
gcC  0.0000   0.0000  -0.9205  -0.9672  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 60   






μ*=-1  Variables 
SR LR SR LR SR LR 
vI  -0.1409    -0.1348 0.5505 0.5267 0.0000    0.4167 
vC  -0.1190    -0.1231 0.4649 0.4807 0.0000    -0.2775 
caI  -0.4009    -0.3967 1.5661 1.5498 0.0000    0.2855 
cmI  0.0206   0.0293  -0.0804  -0.1143  0.0000   0.5951 
caC  -0.4009    -0.4085 1.5661 1.5958 0.0000    -0.5203 
cmC  0.0206   0.0175  -0.0804  -0.0683  0.0000   -0.2108 
ghI  0.0322   0.0362  -0.1259  -0.1416  0.0000   0.2749 
ghC  0.0176   0.0175  -0.0687  -0.0682  0.0000   -0.0087 
jI  0.0206   0.0293  -0.0804  -0.1143  0.0000   0.5951 
jC  0.0206   0.0175  -0.0804  -0.0683  0.0000   -0.2108 
πhI  -0.4009    -0.3865 1.5661 1.5101 0.0000    0.9813 
πhC  0.0206   0.0160  -0.0804  -0.0625  0.0000   -0.3125 
wI  -0.4009    -0.4051 1.5661 1.5825 0.0000    -0.2871 
wC  0.0206   0.0160  -0.0804  -0.0625  0.0000   -0.3125 
yA  -0.4639    -0.4631 1.5661 1.5630 0.0000    0.0548 
yM  0.0206   0.0228  -0.0804  -0.0890  0.0000   0.1515 
lA  0.0000    -0.0050 0.0000 0.0195 0.0000    -0.3419 
lM  0.0000   0.0068  0.0000  -0.0265  0.0000   0.4640 
kA  -0.2375    -0.2383 0.9280 0.9311 0.0000    -0.0545 
kM  0.1839   0.1845  -0.7185  -0.7209  0.0000   0.0422 
rA  -0.1633    -0.1617 0.6381 0.6319 0.0000    0.1093 
rM  -0.1633    -0.1617 0.6381 0.6319 0.0000    0.1093 
πfA  -0.4009    -0.3915 1.5661 1.5296 0.0000    0.6394 
πfM  0.0206   0.0228  -0.0804  -0.0890  0.0000   0.1515 
P  0.4214   0.4260  -1.6464  -1.6641  0.0000   0.3096 
grhI  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grfA  -1.5621    -1.5544 1.6278 1.5977 0.0000    0.5276 
grhC  0.0503   0.0499  -0.1965  -0.1951  0.0000   -0.0248 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0429   0.0483  -0.1677  -0.1886  0.0000   0.3661 
gcC  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 1.0000 1.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 61   




θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR 
vI  0.1366 0.0739 0.3481 0.3039   
vC  -0.1049 -0.0640  0.1889  0.2184   
caI  0.0000 -0.0488  0.9717  0.9414   
cmI  0.0000 -0.1018 -0.0499 -0.1130   
caC  0.0000 0.0890 0.9717 1.0269   
cmC  0.0000 0.0361  -0.0499  -0.0275   
ghI  0.7508 0.7508  -0.0425  -0.0717   
ghC  -0.5986 -0.6346 -0.6108 -0.6099   
jI  0.0000 -0.1018 -0.0499 -0.1130   
jC  0.0000 0.0361  -0.0499  -0.0275   
πhI  0.0000 -0.1679  0.9717  0.8676   
πhC  0.0000 0.0535  -0.0499  -0.0167   
wI  0.0000 0.0491 0.9717 1.0021   
wC  0.0000 0.0535  -0.0499  -0.0167   
yA  0.0000 -0.0094  0.9717  0.9659   
yM  0.0000 -0.0259 -0.0499 -0.0659   
lA  0.0000 0.0585 0.0000 0.0363   
lM  0.0000 -0.0794  0.0000 -0.0492   
kA  0.0000 0.0093 0.5758 0.5815   
kM  0.0000 -0.0072 -0.4458 -0.4503   
rA  0.0000 -0.0187  0.3959  0.3843   
rM  0.0000 -0.0187  0.3959  0.3843   
πfA  0.0000 -0.1094  0.9717  0.9039   
πfM  0.0000 -0.0259 -0.0499 -0.0659   
P  0.0000 -0.0530 -1.0215 -1.0544   
grhI  0.0000 0.0000 0.0000 0.0000   
grfA  0.0000 -0.0902  3.2381  3.1822   
grhC  0.0000 0.0042  -1.7468  -1.7442   
grfM  0.0000 0.0000 0.0000 0.0000   
gcI  1.0000 1.0000  -0.0566  -0.0954   
gcC  -0.9205 -0.9781  0.0000  0.0000   
fA  0.0000 0.0000 0.0000 0.0000   
fM  0.0000 0.0000 0.0000 0.0000   
dA  0.0000 0.0000 0.0000 0.0000   
dM  0.0000 0.0000 0.0000 0.0000   
tA  0.0000 0.0000 0.0000 0.0000   
tM  0.0000 0.0000 0.0000 0.0000   
θ*I  0.0000 0.0000  -1.0000  -1.0000   
θ*C  0.0000 0.0000 0.8013 0.8013   
tV  0.0000 0.0000 0.0000 0.0000   
n  0.0000 0.0000 0.0000 0.0000   
μ*  0.0000 0.0000 0.0000 0.0000   
k  0.0000 0.0000 0.0000 0.0000   62   






μ*=-1  Variables 
SR LR SR LR SR LR 
vI  -0.1379    -0.1331 0.5389 0.5200 0.0000    0.4040 
vC  -0.1200    -0.1237 0.4687 0.4834 0.0000    -0.3133 
caI  -0.4000    -0.3981 1.5629 1.5552 0.0000    0.1657 
cmI  0.0243   0.0317  -0.0949  -0.1237  0.0000   0.6166 
caC  -0.4000    -0.4074 1.5629 1.5918 0.0000    -0.6170 
cmC  0.0243   0.0223  -0.0949  -0.0871  0.0000   -0.1660 
ghI  0.0380   0.0430  -0.1486  -0.1678  0.0000   0.4103 
ghC  0.0000    -0.0019 0.0000 0.0074 0.0000    -0.1576 
jI  0.0243   0.0317  -0.0949  -0.1237  0.0000   0.6166 
jC  0.0243   0.0223  -0.0949  -0.0871  0.0000   -0.1660 
πhI  -0.4000    -0.3900 1.5629 1.5235 0.0000    0.8414 
πhC  0.0243   0.0211  -0.0949  -0.0825  0.0000   -0.2648 
wI  -0.4000    -0.4047 1.5629 1.5812 0.0000    -0.3905 
wC  0.0243   0.0211  -0.0949  -0.0825  0.0000   -0.2648 
yA  -0.4631    -0.4638 1.5629 1.5656 0.0000    -0.0584 
yM  0.0243   0.0265  -0.0949  -0.1036  0.0000   0.1858 
lA  0.0000    -0.0040 0.0000 0.0155 0.0000    -0.3320 
lM  0.0000   0.0054  0.0000  -0.0211  0.0000   0.4506 
kA  -0.2392    -0.2408 0.9343 0.9408 0.0000    -0.1377 
kM  0.1852   0.1864  -0.7234  -0.7284  0.0000   0.1066 
rA  -0.1609    -0.1599 0.6286 0.6249 0.0000    0.0792 
rM  -0.1609    -0.1599 0.6286 0.6249 0.0000    0.0792 
πfA  -0.4000    -0.3939 1.5629 1.5391 0.0000    0.5094 
πfM  0.0243   0.0265  -0.0949  -0.1036  0.0000   0.1858 
P  0.4243   0.4297  -1.6578  -1.6789  0.0000   0.4510 
grhI  0.0000   0.0040  0.0000  -0.0155  0.0000   0.3320 
grfA  -1.5585    -1.5567 1.6137 1.6067 0.0000    0.1484 
grhC  0.0000    -0.0054 0.0000 0.0211 0.0000    -0.4506 
grfM  0.0411   0.0454  -0.1605  -0.1774  0.0000   0.3607 
gcI  0.0507   0.0559  -0.1979  -0.2183  0.0000   0.4363 
gcC  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 1.0000 1.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  -1.0000    -1.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 63   




θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR 
vI  0.1366 0.0770 0.2894 0.2645   
vC  -0.1049 -0.0585  0.1887  0.2080   
caI  0.0000 -0.0287  0.9434  0.9315   
cmI  0.0000 -0.1068 -0.1788 -0.2233   
caC  0.0000 0.1068 0.9434 0.9880   
cmC  0.0000 0.0287  -0.1788  -0.1668   
ghI  0.7508 0.7364 0.0000  -0.0060   
ghC  -0.5986 -0.6165 -0.1949 -0.2024   
jI  0.0000 -0.1068 -0.1788 -0.2233   
jC  0.0000 0.0287  -0.1788  -0.1668   
πhI  0.0000 -0.1457  0.9434  0.8827   
πhC  0.0000 0.0458  -0.1788  -0.1596   
wI  0.0000 0.0676 0.9434 0.9717   
wC  0.0000 0.0458  -0.1788  -0.1596   
yA  0.0000 0.0101 0.9434 0.9477   
yM  0.0000 -0.0322 -0.1788 -0.1922   
lA  0.0000 0.0575 0.0000 0.0240   
lM  0.0000 -0.0780  0.0000 -0.0326   
kA  0.0000 0.0238 0.6325 0.6424   
kM  0.0000 -0.0185 -0.4897 -0.4974   
rA  0.0000 -0.0137  0.3109  0.3052   
rM  0.0000 -0.0137  0.3109  0.3052   
πfA  0.0000 -0.0882  0.9434  0.9067   
πfM  0.0000 -0.0322 -0.1788 -0.1922   
P  0.0000 -0.0781 -1.1222 -1.1548   
grhI  0.0000 -0.0575  0.0000 -0.0240   
grfA  0.0000 -0.0257  3.1120  3.1012   
grhC  0.0000 0.0780 0.0000 0.0326   
grfM  0.0000 -0.0624 -1.4272 -1.4532   
gcI  1.0000 1.0000 0.0000 0.0000   
gcC  -0.9205 -0.9900 -0.2997 -0.3287   
fA  0.0000 0.0000 0.0000 0.0000   
fM  0.0000 0.0000 0.0000 0.0000   
dA  0.0000 0.0000 0.0000 0.0000   
dM  0.0000 0.0000 0.0000 0.0000   
tA  0.0000 0.0000 0.0000 0.0000   
tM  0.0000 0.0000 0.0000 0.0000   
θ*I  0.0000 0.0000  -1.0000  -1.0000   
θ*C  0.0000 0.0000 0.8013 0.8013   
tV  0.0000 0.0000 0.0000 0.0000   
N  0.0000 0.0000 0.0000 0.0000   
μ*  0.0000 0.0000 0.0000 0.0000   
k  0.0000 0.0000 0.0000 0.0000   64   








dA=1  Variables 
SR LR SR LR SR LR SR LR 
vI  -0.0804   0.1081   0.0674  -0.1134  -0.0356  -0.0765  0.4407   -0.2087 
vC  -0.1062   -0.2317   0.0891  0.2431  0.0202  0.0550  0.3199   0.8729 
caI  -0.3577   -0.2285   0.3001  0.2397  0.0679  0.0542  1.0776   0.8608 
cmI  0.0184   0.2876   -0.0154  -0.3017  -0.0035  -0.0683  -0.0553   -1.0833 
caC  -0.3577   -0.5931   0.3001  0.6221  0.0679  0.1408  1.0776   2.2341 
cmC  0.0184   -0.0770   -0.0154  0.0808  -0.0035  0.0183  -0.0553   0.2900 
ghI  0.2780   0.4024   -0.2332  -0.4220  -0.3321  -0.3748  0.2537   -0.4243 
ghC  0.0157   0.0118   -0.0132  -0.0123  -0.0030  -0.0028  -0.0473   -0.0443 
jI  0.0184   0.2876   -0.0154  -0.3017  -0.0035  -0.0683  -0.0553   -1.0833 
jC  0.0184   -0.0770   -0.0154  0.0808  -0.0035  0.0183  -0.0553   0.2900 
πhI  -0.3577   0.0863   0.3001  -0.0905  0.0679  -0.0205  1.0776   -0.3249 
πhC  0.0184   -0.1230   -0.0154  0.1290  -0.0035  0.0292  -0.0553   0.4633 
wI  -0.3577   -0.4876   0.3001  0.5114  0.0679  0.1157  1.0776   1.8366 
wC  0.0184   -0.1230   -0.0154  0.1290  -0.0035  0.0292  -0.0553   0.4633 
yA  -0.3577   -0.3329   0.3001  0.3492  0.0049  0.0160  1.0776   1.2540 
yM  0.0184   0.0869   -0.0154  -0.0912  -0.0035  -0.0206  -0.0553   -0.3273 
lA  0.0000   -0.1547   0.0000  0.1622  0.0000  0.0367  0.0000   0.5826 
lM  0.0000   0.2099   0.0000  -0.2202  0.0000  -0.0498  0.0000   -0.7907 
kA  -0.2120   -0.2366   0.1778  0.2482  0.0402  0.0562  0.6385   0.8913 
kM  0.1641   0.1832   -0.1377  -0.1922  -0.0312  -0.0435  -0.4944   -0.6901 
rA  -0.1458   -0.0963   0.1223  0.1010  0.0277  0.0229  0.4391   0.3627 
rM  -0.1458   -0.0963   0.1223  0.1010  0.0277  0.0229  0.4391   0.3627 
πfA  -0.3577   -0.0684   0.3001  0.0718  0.0679  0.0162  1.0776   0.2578 
πfM  0.0184   0.0869   -0.0154  -0.0912  -0.0035  -0.0206  -0.0553   -0.3273 
P  0.3761   0.5161   -0.3155  -0.5414  -0.0714  -0.1225  -1.1329   -1.9441 
grhI  1.0000   1.0000   -0.8389  -1.0489  -1.3104  -1.3579  1.3656   0.6114 
grfA  -1.1921   -0.9534   1.0000  1.0000  0.0000  0.0000  0.0000   0.0000 
grhC  0.0449   0.0337   -0.0376  -0.0353  -0.0085  -0.0080  -0.1352   -0.1267 
grfM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
gcI  0.0383   0.2039   -0.0321  -0.2139  -0.0073  -0.0484  -0.1154   -0.7682 
gcC  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
fM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
dA  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  1.0000   1.0000 
dM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tA  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
tM  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*I  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
θ*C  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
tV  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
n  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
μ*  0.0000   0.0000   0.0000  0.0000  -1.0000  -1.0000  0.0000   0.0000 
k  0.0000   0.0000   0.0000  0.0000  0.0000  0.0000  0.0000   0.0000 
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θ*I=-1, θ*C=0.8013  Variables 
SR LR SR LR SR LR 
vI  0.0000    0.8598 0.1366 0.1366 0.1297    0.1297 
vC  0.0000    -0.7322 -0.1049 -0.1049 -0.0995    -0.0995 
caI  0.0000    0.2870 0.0000 0.0000 0.0000    0.0000 
cmI  0.0000    1.3611 0.0000 0.0000 0.0000    0.0000 
caC  0.0000    -1.5312 0.0000 0.0000 0.0000    0.0000 
cmC  0.0000    -0.4572 0.0000 0.0000 0.0000    0.0000 
ghI  0.0000    0.8978 0.7508 0.7508 0.7127    0.7127 
ghC  0.0000    -0.0039 -0.5986 -0.5986 -0.5682    -0.5682 
jI  0.0000    1.3611 0.0000 0.0000 0.0000    0.0000 
jC  0.0000    -0.4572 0.0000 0.0000 0.0000    0.0000 
πhI  0.0000    1.8569 0.0000 0.0000 0.0000    0.0000 
πhC  0.0000    -0.6867 0.0000 0.0000 0.0000    0.0000 
wI  0.0000    -1.0049 0.0000 0.0000 0.0000    0.0000 
wC  0.0000    -0.6867 0.0000 0.0000 0.0000    0.0000 
yA  0.0000    -0.2335 0.0000 0.0000 0.0000    0.0000 
yM  0.0000    0.3602 0.0000 0.0000 0.0000    0.0000 
lA  0.0000    -0.7714 0.0000 0.0000 0.0000    0.0000 
lM  0.0000    1.0469 0.0000 0.0000 0.0000    0.0000 
kA  0.0000    -0.3346 0.0000 0.0000 0.0000    0.0000 
kM  0.0000    0.2591 0.0000 0.0000 0.0000    0.0000 
rA  0.0000    0.1011 0.0000 0.0000 0.0000    0.0000 
rM  0.0000    0.1011 0.0000 0.0000 0.0000    0.0000 
πfA  0.0000    1.0855 0.0000 0.0000 0.0000    0.0000 
πfM  0.0000    0.3602 0.0000 0.0000 0.0000    0.0000 
P  0.0000    1.0740 0.0000 0.0000 0.0000    0.0000 
grhI  0.0000    0.9985 0.0000 0.0000 2.7164    2.7164 
grfA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
grhC  0.0000   -0.0112  0.0000  0.0000  -1.6249   -1.6249 
grfM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
gcI  0.0000    0.8643 1.0000 1.0000 0.0474    0.0474 
gcC  0.0000   0.0000  -0.9205  -0.9205  0.0000   0.0000 
fA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
fM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
dM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tA  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
tM  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
θ*I  0.0000   0.0000  0.0000  0.0000  -1.0000   -1.0000 
θ*C  0.0000    0.0000 0.0000 0.0000 0.8013    0.8013 
tV  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
n  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
μ*  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
k  0.0000    0.0000 0.0000 0.0000 0.0000    0.0000 
 